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years many phases 
of received increased taught is quite ‘self-ev ident, but 
Bprieess ay such as appliance technics, — felt for a long time that the art of re- 
_ cephalometric diagnosis, and treatment tention cannot _be taught easily but 
Ne planning, to mention but a few. This _ something that has to be tried again 
certainly is as it should be — it is ad- and again by most men _ before it is 
vanceme nt, it is progress — and few, cB understood and mastered. It is a con-— 
would have it otherwise. The stant battle — making te eth | remain 
ention, however, has hardly — in new positions ‘and function yng 
kept pac +: Sa has not been od after bands and appliances are remov- 
ed upon the probes ms of retention, and ed. 


ptly ia the “step- child” of ortho- friend of mine asked me, “Why is it 
dontics, that “my Cases, which look so good 
A study of the problems of r rete ntion - me as they become ready rigger soa 
s long been of special interest to the g too often look so poor in retention 
writer. Foremost among retention when it should be just the reverse?” 
problems are how to maintain the teeth Years ago I heard an old orthodontic — * 
in function and in their new posi ‘ions, ‘s saying that went like this, “I'll treat 
and how to prevent relapses. How to do the case, you retain it, and I’ z give you 
this successfully is what I would like half the fee.” Many of you, I am sure, 
discuss with you, and I hope you can recall haviey ing heard ‘this and, e even 
bene nefit: from some my ex- though it is a little unrealistic, it still 
“peries nces. we always | get perfect expresses well the apprehension that 
results? No, naturally not, but the per- = men have had and continue to have 


@ as 
~centage of stable « end ha for this very important but often neg- 


creased n narkedly. ted phase of our work, 


subject that" can There is more than one school of 


“genet be ussed in most ort thought regarding the subject of re- 
-dontic circles regardless ntion. poll taken at a recent me 


whether one is a one hundred d per ing showed the older "members as 


casionally ‘extracts bic bicuspids, fav oring formal retention for 


é cats cases is a 1 problem cases hile the younger men_prese nt 
= > 
to most of us. It is one of the so-called were Jess interested in retaining cases 


“facts: of life” that eventually faces us SS 


a a science but retentior t. That ¢ own wn well- treated cases relapse from lit- 
tle understood or c areless rete ntion 
Presented at the Biennial Meeting of the their rpart? 


October, 7 L et us disc uss for a few minutes what 
‘linieal Assoe Department of Ortho- feel are fallacious lines of reasoning 


donties, University of Washington, The first 


"after treatment. Was this because the 
the majority of our cases. 4 older men, had practiced more 
ob. one once said orthodontics years, had witnessed too many of their 
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relation. 


not ‘be eve many of hold or maintain during 
younger men, and surely none of the e retention. During retention, the maxil- 
older, will accept this one-time rather Iz ary tee th too often move forward again 
popular theory. To anyone inclined to- following the removal of the distal” 
ward this of one has only + are followed 


that 


and the may “also realize 
forces oc that 2 are re looks better “with his lower je aw for- 
present even during retention. ward; thus a convenience bite is start-_ 
_ Some form of “support or splint is ed, a dual bite is created. Many times 
necessary in most cases after band a in these once wveansagie cases, the best 
moval to support the “teeth: until bone of ordinary retainers are. “not capable 
tissue is reorganized. holding the in Class I oc- 
and again am _ addressing myself At the 1952 Tweed meeting in 
C thica 


principally to the younger men. WwW hy on 


dur 
yi: 7 ago, uring a symposium on re- 
ss retain, is the attitude of ‘some men - tention, I described the use of the .045 
whose rather logical argument archwire, with an auxiliary spring and 
the teeth are going to rel: apse sooner or headgea ar, showing its restrainin ng ¢ effect 
later why not have them do it sooner? — on the teeth of the maxillary arc ch. This 
In short, let’s get on with the relapse - was termed active retention. Though _ 
and see how bad it is going to be.” That not per rfect, this approach prove ed to be | 
actually was s the attitude ¢ of a rey of | a ste ‘Pp in the right direction because it 
men I talked with not too long ago. I employed the use of a distally directe a 
think in general we would agree that ae on the maxillary teeth as the 
this is faulty reasoni ing. hy go to yall initiz al step of rete “ntion after band Te- 
the trouble peor expense of doing the moval. The effect of this archwire on 
aan just to let the teeth relapse? Too < the teeth anterior to the molars was 
many successfully treated and ret tained ideal in all cases be cause was 
= 
cases testify ‘to the bene fits. of well 
x planned and carried out retention to tacts in the bicuspid and cuspid region, 
accept such | a faulty argument. even in conjunction with a headgear. 
he: For mai ny years there has been a Neither did the combination: of wear- 
need for something better than what ing a maxillary re retainer by day and an : 
we have had for maxillary retention in 045 archwire with headgea~ by night _ 
types of cases. T refe r more - seem to be the answer in some of Cae 
spe ecifical! y to. the treatment of Class ro ive Class II 


ometimes difficult to close « open con- 


in problem was: how to get these 
7 born retention cases out of one’s prac- 
most tye por with the In an effort to prevent “the creation 
“ie - child who has had a Class II maloc- of a dual bite from developing and to i 
‘clusion, a a lip, and assist in maintaining the Class I buccal 
= 


is this, “If malocclusions are ideally who, because of habit or allergy 
corrected, the forces of the inclined not or will not use his lips « 
planes will be sufficient to balance the such cases Class I molar 
q denture, and formal retention will not ship, attained through the wal 
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— 
3 very for mature bone main in Class T relationship. The lower 
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e stablished during teat tion cases. T 
me nt, I would like to discuss with you some of the preliminary ste ps in the eee 
a 1 me thod or approach to retention I _ retention n of a Class II c hi 

have been using for quite some ‘time. wa was necessary to remove four fot 


bee n complet te that is, when the Generally, the lower second bicuspid 


‘ars to be practically finished, bands are the first bands to be removed. 
started before any The bands ‘on the six anterior teeth 
bands are removed to de termine if are lightly stripped with lightning strips — 
the case is ready for retention ‘The to reduce band thickness at the con- 
following | points are checked : tact points. coil” spring 

Has the overbite been adequately v4” in length) are placed on the arch- 
How about the mesiodistal rela- are tied Ces Tt 

tionship of the teeth i n the buc-— 

cal segments? Are these t teeth real- closing cond 
ly in Class I occlusion? =~—__—bicuspid band spaces. Next, the first 
3. Have the maxillary cmpids been molar: bands are 1 removed and again the 
carrie fully b back to the bic uspids. coil spring sections are tied back to 

that they are in their correct second molars, and light Class 
= oe relationship to the lower cuspids? el lastics are worn closing the first molar 
4 Examine the upper six year molars _ band spaces. When the | cuspid bands 
they. been rotated are removed at the next appointme nt, 
Be: iently, or are the mesiobuccal Class II elastics are discontinued and» 
cusps still rotate d to the lingual? the c coil spring sections removed from 
5. Do bicus vids, cus ids, or incisors he archwire. 
need ‘more rotation? ‘The archwire at this | point is 
. If our case has been one in which - setie -d tor at least one week before the — 
teeth had to be removed, it is lower incisor bands are removed. | The 
igs 
wise to check to see if the roots i. ‘lass III elastic hooks 1 may be bent: 
adjacent to the extraction areas distally until they rest lightly the 
are parallel. lower cuspids if expanded intercanine 


BS Cc heck also to to see if the roots of ‘an rements prove this is to be neces- 
upper centrals” and laterals “sary. | Just a very little. pressure is need- 
“have been torqued an ed at this time to narrow these two 
adequat ate amount, teeth toward the original: 
4 Is there a dual bite? idth. Le 
If all these points check out favor- four lower incisor are 
ably, then retention is started. It takes removed _and only slight spaces 
a few minutes make this. wee ese four teeth. The 
 Spection tour you may be sure it lower “archwire is checked for arch 
pays to do it before many bands are form and then is ligated lightly to the 
removed because these same steps are - sec second molars. The 3 archwire is bent 
difficult inv ‘some instances, im- aw away ay from ‘cuspids to. "prevent 
possible to do with retainers after the - moving these teeth too far lingually, As 
bands have been removed. eon but rests lightly against the four incisors. 
It will probably be conceded that The spaces between the anterior teeth | 
Class IT extraction cases, as a rule, close very quickly and the contacts 
present more problems, both in treat- between the cuspids and second 
ment: and retention, than non- extrac- -cuspids are maintained by this 
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pressure rom the archwire. We are PI 
no hurry at this time to make a lower been carried back as closely as possible 
retaine r. The archwire remains on from to the. retained lowers rs he action 
one to three weeks before a lower im- 
pression is taken and sometimes another f bands ar 
before the retainer is placed. This lower in i 
_ is as good a way as I know to keep purpose of making a: a new "type of maxil- 
extraction spaces from opening, help lary retainer which I have called the 
cuspids at their pr per intercanine The technic construction of 
idths. new type of retainer is as follows: 
Let us recap for a moment. When Upper and lower alginate impressions _ 
Cc lass occlusion hasbeen attained are taken, together with wax bite 
and our case appears ready for reten- a in centric occlusion. All loose and open 
tion, a thorough inspection is made. contacts in the maxillary arch are re- 
Next, the lower bands are removed in _ corded in writing, When the models 
ag pairs so that band space can be | gradu- are ‘poured | and trimmed , Fig. 1 above, 
ally closed by light elastics worn be- , typical positioner set-up is made on 
a appointments. When band re- the upper model only. Generally, a_ 
mov al i is followed this way, correct arc = minimum number of teeth have to be A 
width can be regained in the molar, _ changed on the maxillary set- -up due to 
bicuspid and cuspid areas. This pro- the care with which band removal — 
cedure also allows the mandibular buc- © e closure has bee n followed in 
cal teeth to return to favor- both and lower arches. (Fig. 1 


arch form is improved, contac ts Wire c lasps are he ‘nt to lay across 
closed, and intercanine width correcte d the labial of each central and to o engage 
fore the impression taken n ‘for their. distal surfaces | bove the contac 
a 
lower Hawley retainer. . In short, over points. Similar wees engage the labial 
expansion, open contacts, band spaces, and distal of the laterals. (Fig. 1 bot- 
the too vertical axial "positioning tom) T he clasps gripping the distal of 
of the teeth are € not | maintained _ these four anterior teeth afford -reten- 
a lower tion for the appliance when it is fitted — 
During the time lower band re moval ret ainer is -constructe the 
is under way the headgear is being worn _ labial and buccal surfaces of the maxil- is 
against the maxillary teeth model, using fast-setting acrylic. 
on hours: per day. This is v very important wo small s I squares o of plexiglass are im- a 
and cannot be overemphasized. bedded in the acrylic as it is setting 
s second bicuspids are the first upper on the labial surfac e, just distal to the | 
bands to be removed and follow very  centrals. Holes are bored in these plexi- & 
. After setting one-half hour 
‘the retainer may be removed from the 
model, and is then 
-pointment the bands are remov- In December, 954, a 
ed and finger springs are soldered to— up was made for a retention patient — 
the archwire to tuck the cuspids in and _ ho had once been very protrusive. — 


back in contact with the second bicus- was a non- n-extraction case, and the 
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the tee th. 
the patient’s mouth : 
Saber to place it in her 
push on it with her fingers for one-half — 
= hour be fore re tiring, and, of course, to — 
‘sleep v with it in her r mouth as well. 
ittle or go of this 


quite ‘stable wearing this 
crudely made applianc e, little sig- 
nificance was attached to it at first. 
Months would by betwee n visits, 
and yet, this once protrusive “non-ex- 
traction case that had developed a dual Ee 


e, ‘asts after band re oval. 
resetting of some maxillary teeth, 

reducing overjet. Black lines indieate ap- 

proximate position of xiglass hooks. Bot- 
- tom, models waxed together with wire clasps 
distal to upper laterals and across centrals. 

infoil is to aerylie from 


case, “an attempt was not touch teeth. Correct 
-made fabricate applianc plexiglass hooks should be noted. Below, 
acrylic | on the set- -up, covers another view showing plexig! ass hooks and 


lingual position of the wires around centrals © 
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of as a one hundred one 
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January, 1959 


Gradually and cautiously more w ere 

} trie on differe types of cases, ex- 
ex 
= traction and non- -extraction, w hich had © 


_ definitely slipped during and after re- 
tention, Some had slipped a 
others more. All of them helped 
by the use this new type of 
% tainer. Then it was used on cases im- 
ediately out of treatment with poraay 
ap 
good results, 


make’ the appliance really effective. It 
ae It that if in some way the 
headgear could be applied to this re- 
tainer, it could become far more ef- mouth w th 


fective in its purpose of ‘retaining and age ae 
restraining the maxillary te eth in thes 


once protrusive cases. Several different ‘tender ney 
= were tried in attaching the head- is. gradually decreased to every othe a 
_gear hooks; finally, it was found that night, then twice a week, etc. then dis- i 
“two. small” pieces plexig! ass, Naturally, when treating a_ 
bedded in ac as it was II case, or any case in which pro- 
been a problem, 
rcised and greater 


ve 
exe 
Is exer 
‘the he adgear. (Fig. te of time is the 
Each time the I: biobuccal re taine headgear may be discontinued. 
has” been used, molar, bicuspid and the the time the labiobuccal retainer 
cuspid relationships have been main-_ is. being: constructed for the upper, a 
tained or improved to the extent that fi entional Hawle y type retainer is — 
the teeth have rapidly assumed a finish- made and worn on the lower arch. 
look about them. Overje has im- re tention of the lower arch has 
proved in all cases in which the bands approached a as has been described, 
had just been removed; the degree of | the lower teeth need the lingual sup- 
j I 


overjet achieved in active treatment pee a Hawley type retainer. Itt may 


are: 


has been maintained by the ‘application be a wise precaution after wearing this 
of the labiobuccal retainer, _ mandibular Hawley type retainer - 
a _A headgear has been worn on a bu p six months to ch inge to a cuspid to 
first few “cases on which this retain a cuspid fixed or solder red 1 
been used. Finger "pressure proc edure is routine in our practice. ey: 
used on the first cases with good suce _ It has been our experience that pa- iy 


_ cess, but the headgear has proven to be tients do not object to wearing this 
ft much more effective. When the oc- - ne w type retainer and there js Title 
» Ope clusion settles in good Class I molar — objection to the headgear | either. The 


ge re lationship and there appears to be be no ry "patie nts especially appreciate the free- 


— 
if 
to be applied to this new retainer. It = 
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1 and ability to ‘this ap- au 


‘the lower contained ‘mandibular arch. 
pliance in their mouths, even while In order to summarize t the functional 
the headgear. Another r r feature forces of occlusion, itn 


that generally pa these 
«me ss. Everyone occasionally reed had the create a buccal and labial force aan 
experience of removing Hawley ‘retain- the maxillary denture a lingual» 

ers and, with a sickening feeling, r noting force upon mandibular denture. 
‘the to hard and soft tissues should e 


minimiz zes__ primarily a the lingual forces c 


of the this damage in function. | The contact of the man- 
the maxillary dibular teeth with one another produce 
The maxillary Hawley type retaine a contained arch around which 
i: - situate d as it is on the inside of the up up- buccinator muscle and the incline plan 
“od ‘per arch, many times retains and main- . ieee of the teeth mold the max- 
tains ove rexpansion, loose contacts, and illary denture. 


= when it is used it immediately af- es This new type « of maxillary ‘retention — 


te r band r remov yal unless carefully | has been used successfully in well =. 
_ watched and constantly modified. On one hundred cases in our office. In 


the othe r hand the upper arch is far some instances it has been the ak 
better Ww hen the tainer maxillary retention used. After 
‘is “used because the restraining action 10f —Jabiobuccal | retainer has: been worn 
the retainer, plus the active force of | for awhile, after the « overjet has been 
he adgear, is directed from the buc- reduced, and the contacts 

e maxillary have found it beneficial in many cases 

the lingual, thus to use a maxillary Haw ley type retainer 
inducing tight contacts, better overbite during the daytime to “hold the four 


> 
and overjet, and improved occlusion. incisors together and to assist in ‘main- 


hen one is dealing with an allergic taining the overbite. 
patient or one with a short upper lip 

and flabby musculature, the labiobuc- 

a cal re etainer ideally supplies the ower arch first, ‘if all ‘the band ‘spaces 


lac king in these cases. 


hat have attempted to ‘tell 


Thi as "described above, then ‘it is 
met of retention is consistent possible to get the maximum the 


with of the forces labiobuccal retainer. he _architec- 


f ilo q ‘ture of the lower arch should and 
: “The buccinator be very close to what is meant for that 


the su Derior ‘constrictor are a_ 
ctor are contin- individual be fore a lower retainer is’ 


uous of muscle surrounding the 
made. It is then that the teeth in the © 


entire de nture, being attached poste- can be moved beck and draped 
around the retained lower most 


to the spinal column. T These 
‘lastic . x the e 
elastic force ing the entire 215 deh 
denture and being re sponsible for 


‘maxillary denture against 
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j 7 ‘Clinical. Practi¢ ce 


Ms Steiner, D. Ds. 


To these of you are not e 

cephalometric principles in muscle function. 
your orthodontic practices, I ask these ‘This knowledge is not from 
questions: “Do you really want to know a few vy simple me asurements — on an ae 

what you” are doing to your patients, riginal It be- 
or are you afraid to find out? Do you 2 comes apparent only >? 
suspect that, if you did know, you might Supe rposed- serial tracings a and “from 
sometimes be unhappy? If you did not comparison “of important serial -meas- 
like what you found, would you do urements. Those of you who are not 
something about If the answer faithfully and routinely making and 
é 
to these questions is no, then you don’ t studying progress or “follow-up” 
need a a cephalometer. If the answer is cephalograms, taken during and after 
then careful and intelligent use of both trestme nt and retention, are, in 
cephalometric principles can be the my opinion, missing the principal 
‘me ans of greatly enhancing your cuse- | benefits made available by the « ceph- 
to those you serve. Even though alometer. _A knowledge of what 
_ some of these principles are being used have done and, yarticularly, what we © 
I I 
a large percentage of the ortho- have not dene: tains and crystallizes 
today, this usage is ge nerally our treatment philosophy and condi- 
su verficial and falls far short ‘of the tions it for better service for those ~ 
potential bene fits that are available. come to us for treatment. 
The greatest value of cephalometrics uch cre shoulc e iven 
is in the fie Id of comparative stucie es: ta Broadbent and to those other men oe 
ie h comparis ons divulge” and den participated with him in doing the 
trate groundwork w vhic h led to the creation 
- ‘strongly indicate the responses to the of the cephalometer. Acknowledgement 
treatment Py ‘that has been must be given also to those de- 
ms demonstrate not Ve loped methods to _ceph- 
only the of treatment, but alometrics _useful clinical _ortho- 
“also what is equally, or even more im-_ dontists. . High « on “the | list of these 


portant, its shortcomings. Properly Downs who first gave us a practical 


ae iewed, they give strong ev idence of the method of using ce phalome trics in 


anchorage principles employed and the — clinical practice. Basic ideas developed os. . 
degree of its effectiveness. Ire fer not — by him are still the foundation for ‘ 


to the bodily ‘movement of teeth, most, of the: later developme nts that 


but also their inclinations, which hi have evolve 


Fo ~ars 
indie ate whe “ther movement has oc- our years ago we suggested a series 
curred bodily, root first or crowt of measurements, which, at that lll 


i. discerning iad experienced | eye can we we felt were a vital minimum for tre at- 
also see the st story of tissue responses, — ment ‘diagnosis a nd for a determination — 


of the results achieved during treat- 
ment. Some of these ‘measurements 


at the Charles H. Tweed Foundation 
Orthodontic esearch, Tues ‘son, Arizona. ideas of, ane been originally. 


October, 195 "presented by, 
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son, Wylie and_ others. these 


additions. Time and the clinical 
experience of many practitioners have 
tested them. T hese testings in- 
dicate the need for some and 


Cephalometrics 


doubtedly point out others. The 
and additions now pro- 

posed have evolved "principally as as the 


_ try to encourage the use of those ‘that 
relate to the mandible, for they have 
not all been wide ly used do i involv 


Fig. Above, method of filte g the ray 


and to more fully expose the condylar area. 
important questions: Below, one half of the film is used to record 


today. These stions are: Can the condyle with the mouth wide open. The 
half is used tos record the rest position 


if s so, how can it = st be accom 


There has been a marked dif radiation by filtering out all other areas 


 fere ence of opinion ; among ‘orthodontists while the is being m made. | This 
as to what constitutes correct and ef- ~ ‘burn in” or more fully e expose the a 
fective therapy for the mandible. These condylar area (Fig. 1). If necessary, 
opinions vary from simply “ jumping the soft tissue profile can be filtered 
the bite”’ to various appliance in by the verse process, 
cedures aimed its size, more accurate and 
those of you method of recording the condyle is 


cw 
lined , you will “obtain valuable te of it can ther n be 
information. and for othe r tracings of the case. 

_ This procedure necessitates adequate _ The other half of the same film may be 
pictures, ‘not only of the body the ‘used to de ‘monstrate the ‘position, 
but of the _ramus, neck and to » show ‘the soft tissue outline or 


such other purposes as may be 


‘may be helpful to those of you who (Fig). 
take cephalograms in your | offices. d a With pictures of the complete man- 

the condyle partially (Fig. 2) its: size and shape can 

ee ae rved and measured. It can be 
and is sometimes covered located _anteroposteriorly by projecting 

(Oe oe -posts of the head holder, it is it onto the line SN and loc ‘ating = 


congue 


— aah 
-_ 
— 
a 
— 
— 

aoe a e mouth wide open so that — 
— 
— 


-- evidence that, when malocclusions are we 
enfully tre ated , the positions 
nerally change to one more nearly weary 
actually resembling that of of a nor mal 
clinical practice and are looking to the 
universities and to others for the 
=e elopment of new ideas and guidance, — 
do not ‘feel justified i in pleading for 
“use of these of move- 


age span. 
tion and distanee of from the rest 
the closed position ean be “measureme nts and comparisons d do give 


> 
he of interest to Isa | pee yeep through a small window 


with refe to the point highly important, cavern of mystery, 
‘The ‘distance SE is of "special in- function. 
‘ee en (Wylie) because it infers condyle . ‘To those who are interested in 1 know- 
to hinge-axis relationship anteroposte- ing whether or not mandibular growth | 
he 
Torly. ~The mandible’ s inclination can _ is being produced by orthodontic 
be determined by recording the angle | make a strong ple a for r recording the 
GoGn-SN, a principle used by Downs. 


a you are sufficie ntly interested in 


should cm ‘we ce ph- 

of the rest position to rec ord 
direction and the distance of the 

movement of the condyle and of eo 


from rest t position to closure (Fig. 


must confess that although we now 


have hundreds of secords of the direc- 


‘se positions motions, we do not 4 


a as yet how to make specific use 


thee it tells part of the story of func- 


this information adv antageously 


orthodontic problems. We do know 

Fig. 3 A. The closed and rest position be- 
tion and that function is fundamental fore treatment. Fig. 3 B. Closed and rest 


to orthodontic knowledge. We have position after treatment. A comparison 


os others that shows the changed direction and distance of 


ilocclusion the rest position is general- 


m 
the mandible ineluding the condylar area. terest in advancing orthodontic know 
— _ 
— 
— 
— 
— 
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Jol 
entire e mandible, ‘including its 
growth centers, the ramus, the neck 
and the condyle. I also” suggest that 
both before and after treatment trac- ae 
ings of it be carefully related toa check 
a so that changes in its location 
may be measured and evaluate d and 
thus be distinguished from grow th. We 
have used point S in this manner, 


Le now consider some of these 


measureme nts. and assessment 
T first and most importan 


hha it as rt utine bie 
_analys sis. Fig. 4 | The measurements pogonion to the 
y line NB and lower incisor to the line NB. 
een obvious to a These me are related and 
of you that the chin gener- conside red tment and ding no 
ously to ‘the outline, 


ys 
care fully conside re d the anteroposte rior uals. It is now too early to make definite — 
relationships of the t teeth and the part: predictions as to what the relationship 
ar they play in determining facial con- of these measurements should be. At ood 
ee tour. We have talked about point A present time Holdaway would like to 
and point E B but have sa id little about see the distances, pogonion to the line 
an ev aluation of | the chin point. © The NB and lower incisor to the line NB, | 
anteroposterior location of the chin can equal. He believes that, if the over- 
be expressed as point pogonion (Po) ying soft tissues are of average thick-_ 
€ ‘ertainly the degree of prominence arrangement , accep le 
of the chin should contribute tre- sults can be when these meas 
_ me ndously to a determination of i ments vary within a range of two- 
placement of the teeth. Therefore, let millimeters. red ard 
us measure from pogonion (Po) a a 
right angles to the line NB and record 
measureme nt as As in Figure 
a7 ters or m¢ 
teeth or other remedial 1 
ureme ont for it aa have little ae necessary to bring the dif- 


nostic v T of the ferences within limits. I hav 


ore 


incisor to NB, is the important influe need by orthodontic the 
fac tor to be considered. The he difference apy and, most instances can iad 

two measuremet ‘nts will brought within acceptable limits. 
widely among "normal individuals 


ith the use this” 


— | 
— away. I believe it to be — 
credit for bringing it to my attention. 
— 
— 
— 
— 
— 
= 
gg 
— 
— — 
— 


Er 

pogonion to NB, to know that the loca- 
tion of pogonion as related to the other 


of the f ace 


muscles drape over the chin and “neck — : 
and thus» affect both» ‘esthetics and 


function.” The location of pogonion 


ms ce rtainly one of the important. fac tors 


establishing facial contour _and it 


other factors whe on estimating: 


be > carefully considered along ng with 


Both trac ings 
pa 


proper placement of the 


measurements, except that in ease (A) the | 
of uppe r and pogonion to the line NB measurement is 


lower teeth to their re spective line ae 4.5 mm. In case (B) it is 0 mm. Obviously yes 


and NB are identical. two these two cases require different tooth re- 
placement and the measurements Po to NB” 
cases differ measurement and to } NB are vital to the determination 


draw eN ‘the new tracing 
sing the new point 
which in many instances will have 


).Ifm moveme nt point 
A, it will create a different SNA angle — ‘ 


“ference 
From our ¢ ‘arly xperience with: 


cephalomet tric traci ing we have k 
“thatthe alveolar 


during ‘and after 
retention period. These c hanges~ 
point A (Fig. 6A). For that 
reason we have suggested that the 
angle SNA and the line NA be copied — 
from the first tracing to all serial trac- 
oe ig. - 6B ) to accomplish correct 


parison and to provide identical lines “Fig. 6 change 
from which to measure and assess the A during treatment. (B) After. treatment = 


with the angle SNA and the line NA copied | 
location we the ey 4 central i incisor 2 — _ from the first tracing onto the second one. 
This is for the purpose of 


re if they are these tracings on the maxillae and to deter- 


the movement of the maxillary teeth 
ide -ntical lines. in the maxillae. (C) After treatment trac- 


now suggest that in addition to. ing, with both the original line NA (solid) © 
arrying old angle SNA vied from the first tracing and the ne w 


ine NB (dashed), which evaluates the 
and the line NA from the first tracing of the maxillary apical 


to all other serial tracings, we also base 


=a | 
(| we Sys ) 
— 
im 
— — 
each case and that the same tre: 
_ equally clear that the measurement Po 4 
— 
— 
Pp) 
=< 
— 
— 
— 
— 
— 


thus relocate: the 
r now the mandible and the a millime ter and that this degree of 
ma ndibular teeth. Point B moves within accuracy y is suffici ient for ou pe, at 
the mandible as the lower incisors are prov this « estimate is carried over 
_ moved, but generally not to the toe 
ete as does point A when the — 
teeth are moved. point B moves, 
the line NB moves correspondingly and 
me asurement, lower incisor to the to extablish point S, we can estab- 
line NB, is s thereby influenced even a point on to” serve 
though the i incisor has not moved. The an “equivalent nt “purpose. We will con- 
~ angle SNB has also changed as a result sider only the cross section of the body 
of the changed position of point B, of the symphysis. We will ignore the 
vibe the mandible, even. though the alveolar process for it is influenced by 
position of the mandible may have re-— the p positions of the teeth and is change-_ 
For a long time we have seare hed ments, a asst at it the center of 
for more stable. and revealing point We will 


on the mandible from which to measure | call this point D, Fig. 7 L thie point S so 


and express movement of teeth and the in the cranium, it is well surrounded eo =e 


changed positions of | mandible. by sturdy bone; it i is protected from 
The location of this point should be as outside influences and is well isclated 
_ devoid of growth changes and be as from the areas where movement of a 
= free of the influences of the movement - the teeth and normal growth changes 2: 


of teeth and other | e ‘nvironmental a occur. Deviatio from the « ex xact ce nter 


a fluences as is possible. Pogonion is no: of the symphysis is not serious. the 
good, for it is the site of secondary © Bo is to be used principally asa 
changes, in nthe reference point and is to be transferred 
0 _subseque nt trac in: 


ngs by « copying it 


tion of the. border « 
Pon dible with a cross section of the sym- 4 onto subseque nt tracings as acc urately 
might be useful, but tracing as you can superpose the tracings 
experience soon ruled it out because — one mandible over another. This is — 
_ the junction of the lower border of the easy, for over a period of time ee 
_with ‘is all parts of the » mandible change 
in both size and shape. 
We _ believe that the most accuracy 
ment areas peer ty pic ical depressions can be’ hieved the following 
ut finding one that of offered method. First, let t us freely ‘ly admit that 
promise. For some time we ve have used “points Go and Gn are difficult to locate 
a new point which we believe is logical _ and therefore the line GoGn is not al- 
and useful as a diagnostic landmark. _—_ ways ideally placed. We can minimize 
The “majority of the profession the undesirability of this error by 
cepts point S as being an acceptable ing the line GoGn from the first to sub- zi 
estimate of the center of sella turcica . sequent tracings and, for use as a 
and be eve it to 0 be a reliable and use- __refe rence line, _ this nullifies the possible ante 
measurement. If the error. To. copy it “accurately we must 
possibility. of detert mining the exact superimpose the tracings by using all 
center of this irregular figure is ques- oo the evidence that can be found any- 
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ted at the center of | 


body of the symphy- 

We it tu the antere 
paptaaler location of the body of the man- ee 
dible and to evaluate che anged positions of | 

as it. Illustrated also is a method of superim- _ 
posing tracings of mandibles. 


where on mandibles. ‘ 

te 
 Espe cially to be considered d is 


sus muscles (Fig. These areas 
a minimum amount of change. 
Having establishe ‘d this superposition- 
ing and si seeing that the lower borders 


of the mandibles as well as the ascend- — 
_ ing rami are parallel | and the direction nee 
of the growth of the condylar areas” 
in the right direction, copy the a 
GoGn and the point D from the first 
to the subsequent tracing. T The dine 
and point will serve the 
_ same purposes for the moving mandible, 
as does the line S SN and the point N 
for the rest of the hen | 


D move with 


“now measure ‘the | SND 


6. “above ) as an assessment of the vis r, 8 Above. Angle SND is sugg to 
position of the mandible in its antero-— express and evaluate the anteroposterior 
posterior relationship to the rest of the — location of the anterior portion of the man-_ 


in relation to the head as a whole. 
skull. Let A ane continue Below. Line D is erected through point D 


and perpendicular to the line GoGn, It is a 
geste let the angles SNA pr SNB used to loe ate of the lower 
% de monstrate the location of f these apical = 


bases to the skull and to each other. 
Angle SND more "accurately expresses think | you will find it. true, that an 
the location” of the mandible, — as a assessme nt of the changing positions of 


to the skull. mandible arrived at by using the 
‘It has been our _ experience, _ and I angle SND will record changes more 


4 
— 
a 
— 
— — 
— 
— 
— 
_ 


"accurate ely than when using the angles — them | one on | the other for the purpose. 
Cases are usually re repor ted at meetings 
Point. can be used to deter and in the literature: by using super- 
changes in the position of the  positione d_ tracings hich are ‘dis 
To do erect within the mandit le. tinguished ed one from the othe by the 

hind do so, erect a line through D p 

confusing. offer the _ following 


cisor. (Fig. 8-below). We ill method as being simple, clear 


it D line. ‘Te will generally easily understood. 
through the lower central incisor but Because it is important to the method 
varied of f this tooth superpositioning, det me first” say 
that in our “office: we us use colors for 
vince you: ‘not “only. of how teeth in serial tracings. They help to select 
maloce lusion vary in their relationships specific serial tracings and to distinguish 
to the mandible. , but also how teeth  one_ from the other wher i 
in normal occlusion in different them. After considerable experimenta- 
dividuals vary in this regard. ge tion and thought, the following colors 
- To locate the incisor to this line, have been selected and their use— 
"me asure at right angles from the line recommended. . For the original tracing, 
“to ‘the most anterior point on the crown. _ black is used for all lines and measure- 
Also measure the angle formed by the ment figures. After treatment tracings -~ 
long axis of the tooth to the D line. are ange in red, intermediate tracings te 
cause: ‘the upper end ‘of the Fine was in blue, retention tracings in green and 
drawn eve with “the upper extremity nt tracing in terracotta. These 
of the inci: a. in “the original tracing = colors have been chosen for contrast, 
the line, w hen | copied to ce sitivity to color film for ease in slide 
tracings, can also be used to determi ine making, av availability o of quality pencils, a 


depression or elongation of sari incisor ia etc. To identify their origin, all — 
‘teeth. | and figures are copied from one trac- 
Th line is transfe to. “serial, ing to subseque nt ones in the color ir 
tracings: directly from the first one by which. they originate. Due to the un- 
as is also line availability of colors we will use solid 
and the point D. Because the and broken lines i in this printed article 
dine travels with ‘the: mandible in ex- to nt different colors” and, in 
: actly the same manner as do a. in- that way, identify different tracings. at 
comparing an after treatment 


c isors, it is useful in locating these teeth 
i mandible and in de tracing with before treatment tracing 
nges of their positions in serial trac- 2 to determine chang s that have oc 


treatment planning, we still curred to the upper incisor, superimpose 
pre fer to evaluate the positions of the the serial tracings unde r discussion 
lower incisors to a facial plane. follows; place the second or after treat- 
_ Amore method deter- ment tracing, | on the first, with the 
lines SN superimposed and registered 
illnow at N Wi ith a black per encil copy the 
uracy irectly of the ‘first tracing onto the 
dependent upon ability to second tracing. Now slide the second 


pose serial tracings, tracing up or down along these black 
When we compare serial tra ings, lines until, by the greatest amount of 


we we are accustomed = erimp evidence in the region of the maxillae, 
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anuary, 


on 


incisor tracing: onto 
second tracing by drawing a dashed 
tine from the tip of the inciaal 


ends. We call this line the upper in- ae 
the second trac ing alone” (Fig. 
9-below). The dashed line just describ- 
ed is a graph of the upper incisor as it ae 
occurred on n the | bef fore’ treatment trac- 
ing. It demonstrates its original position 
shows its original inclination. By com- 
the line the drawing of 


of them. in the in- 
lation or angulation become ap- 


# ¥ 


apply this method a evaluation 
to the upper molars and find its use 
equally important for them, Changes 

ae that take place in | the positions of these 


important “anchor teeth” dictate 
in the story of anchorage. ap- 


we as follows: superpose the 
after treatment tracing on the before — 
treatment tracing by superimposing adil 
maxillae as formerly described (Fig. ; 


~ 


er: from the tip 


of cusp to the tip of the 
‘root, a dashed line and 
a small at each end. We will 


molar line. 


the upper. incisor and lines. 


upper ing the original positions 


= 


the drawings of the maxillae are super- ¢ ‘hanges in its inclination 
— 
— 
— A 
itself (Fig. 9-below), you can quickly, 
see the movement that has occurred 
— 


both t This: line and this point and points to re- -establish this 
ing done so, draw onto the after treat- __ 
ment tracing graph of the lower 

incisor from the before treatment trac- 
_ ing by drawing a dashed line as describ-— 
ed for the upper incisor. Draw in the — ; 
of mesial cusp to the tip of 
mesial root. Place a dot at each end. 
these lines and their relationships: 
the teeth in their new 
in Figure 10- below. 
These methods can be on 
_ series of tracings o of the same case 
if these lines are recorded on the = 
tracing, the history of the experience 
these — will be charted as s shown 
1 
ins Figure 11. Evidence such | as this is 
an index to pi questions as: the in-— 
dications for and against and the ul- 
timate e effect of tipping molars exces- 
sively, . and whether or not these tipped 


a tend to right themselves at he 


molars during treatment, 
those cases of I, Division i 


inte resting 


formation. 
an 


ation or loss of 
to all, it seems desirable that a graphic 
picture of the conditions made easily 
discernible by. the use of ‘these incisor 
and molar lines will be stimulating and 
A 
he ‘Ipful. These lines do not show 
thin tha s no t shown by su erim os- 
establish the lower incisor line | 
lower molar line. Below, the lower incisor 


lished on the second tracing 
lished on the second tracing 
= first one by superpositioning 
— = 
— 
— 
— 
| 
— | 
— i ye preparation is of 
— 
— 
— 


of retention, Dashed lines — original posi- 

tions of teeth, dotted lines — positions of 


a teeth at end of anchorage — 


— teeth at end of 


ri 
12- above shows of 
double protrusion presenting a serious 


what I teller e to be a common 
type. of active treatment. It consisted 
of vigorous and repeated tipping of the 
anchor teeth and generous use of C lass . 


price xcessiv ve tipping the anchor A typical case e showing the 
- teeth | was paid and a long period of inch ‘isor and the molar lines (dotted) on the 


retention is. anticipate for these “before treatment tracing. Below, the 
‘ease after treatment. The lines under dis-— 
molars, particularly the upper < one, will - cussion show the original position of the 


erect themselves at the expen: nse of the molar tooth. Note the bodily movement _ 
a crowns coming forward. Elongation of | 
price paid for intraoral : ane ad only. 
the t te teeth of the upper posterior : segments 
Such movement is now 
sometimes "thought to be desirable, copie from the before treatment trac- 
ing. Its uppe r end the 


in the treatment of Class 
. « II cases. Look at the upper molar ‘in of the mesio- buccal | 


Figure 12- below, The dashed line v was” ment. Its. lower. end s 


Wy 

hy) 
— 
4g 
had been fought to resist the forward = 
— 
— | 4 
— 


“te tot has “tippe 
‘its original positi 5 degrees. 


line 
In like manner ‘the lower molar line 
demonstrates that the tip mesio- | 


buccal cusp has come forward 3 milli- san 


meters and elongated 3 3 millime ‘ters; 


tip > of the mesial root has tipped for 


the inclination of the molar has chang- 
9 de grees. The 1 moveme 


Upper and lower i is obvious. 


shown i in Figure 13-above. “Anchorage 
preparation” as advocated by Tweed 


as: was used. Extensive use was ‘made = 


elastics followed by Class II 


ay 


sults achieved (Fig. 13-below). Note 
the small” amount of tipping of 
upper molar and the fact that it ree 
mained in its original position 
7 me sio- -distally. Notice also its elonga- a 
—_ tion. The lower molar is w well positioned — 
8 to resist the pull of the Class IT rubber 
and it has not been extruded 


were worn. See the difference in the re- is 


on effectiveness of the incisor and molar 


‘Figure ‘using the in- 
and molar lines sugmented by 


asure ments, T his case presents (a 
less serious problem but, because the 


anchorage has bee squande and 


Fi ig 13 Above, before treatment, ai and, be- 
low, after treatment. Note how these lines wasted, the case is a dismal failure. The — 


tell a different story from the last ease. crown ‘of the upper r incisor has been 
preparations have kept the molars back and retracted little, the root none. 1e. The — 
nearly erect. The upper one is elongated molar has come forward almost 
is desired by some orthodontists, particularly — _ bodily. Both the lower incisor and lower 
position of the tip of ow mesio-buccal four bic uspids were extracted the lines 
cusp. We see that this cusp has come ota discussion and the soft tissues 


forward on and upward 4 The tell a story of the ‘wanton. waste of 


Class IT treatment. 
molar have come forward and, un 


— 
— 
— 
— 
— 
— — 


treatment. 


after eighteen months of treatment with 


two upper molar bands, Kloehn-type double 
_ bow and neck strap only. Note tremendous — 
tipping of the upper molars due to faulty - 
application of pull. Below, four years later. 
Mother has been kind. This case 
shows the effective the incisor and 


Ay. 


m 
“4 


The case show: n in Figure 15-above 
2 has been treated to the stage shown — # 

Figure 15-middle solely with 


upper first molar bands and a Kloehn 
double -bow used with a cervical 


evident that the cervical pull was ap- 
outer bow that was too 
short and doubtless too low. spec- 
tacular movement of the “upper molar 
in the writer’s opinion, useless 
contraindicated. The Kloehn bow 
cervical strap can be equally 


Fi ig. 16 A plastic tte to dri aw 
symbols of the teeth which ean be dupli- 
fective in keeping | a molar upright or eated in serial tracings and be compared. 


even tipped in the other direction. _ 


J 
he distal _mov ement t of the lower 
molar ar as well as as upper one can serial tracings of the same— 


- seen, We have often observed this effect. 5 teeth will b ill be similar and therefore can 
the mandibular teeth when using be 


teeth and we be ~~ ‘that t this phe nom- 
is significant, interesting and use- 


‘occlusal the | inc isal edges 
ie 
the long axis. These parts can be ac- 
traced by t the use ofa 
We believe e that this is temporary It seems to the writer that me ‘methods 
will recover when the distal influence _ of evaluating the hard tissues shown in — 
4s discontinued. Figure 15-below shows cephalograms s have sufficiently 
the case about four | years later. Nature well developed to permit _using the in- — 
has been kind. a his case graphically - formation that is available in them to 
shows the effectiveness the incisor good advantage. Methods for 
and molar lines. the soft tissues have not been as 
if we are to attempt to evaluate the thoroughly explored. Information re- 


millimeter or ‘to one half of a to orthodontic problems and should be 
we accurate: tracings that fully “used. Tt i is the writer’s. opinion 
represent the teeth. It is my opinion that, when ‘methods of measuring nna 7 
that sufficie ‘nt accuracy for the purpose integrating the data of the soft tissues 
these fine deter ms is usually » decided upon, they will be similar 
not tracing directly to those for the hard tissues and they 
from the radiograms. be predicated upon similar or per- 
To solve this _ problem plastic haps identical landmarks. We are now 

template | from which all tracings of the particularly interested in the “E Line 
teeth are made is very he ‘Ipful (Fig. 16). of Ricke tts, which is drawn fr om the 
In addition to saving time in wali, de of the chin to the tip of the aoa 
it will assist conside in _and also in the “Soft Tissue Line” o 

it Holdaway. This soft tissue line is 
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January, 


line SN. Many other attempts to evalu- Ay RAGE > 


ate soft tissues have made re- 
“4 appar rent ‘that many members 
of the profession are prejudiced against © be 
using ¢ tric in a 
prac 
standing how 


ments should be used. Downs prese 


peaeee and he also w wisely prov ided plus & 
and minus limits within which measure- 
ments of individuals can vary and still 
- be within | the normal range. Wylie has 
made it clear variations within 
these limits must occur in the right com- 
binations, if the individual is be 
normal. Human udgment is still 
necessary to decide the desirable com-_ 
binations of these ariations, 


Other writers attempting to 4am 


the prese sentation of their ideas and thus ic T toh NB 


17. Average mensurements of normals 
one set o gures as a mean, to be suggested to be used for comparisons, The 


by judgment as Is indic ated for bod graph of the upper and lower incisors shows me 


the individual. one, hor has the measurements of the upper incisor to the 
a P line NA and the lower incisor to the line | 


claimed that every individual should yp. The top figure is the angle ANB, 
conform to one set of measurements 


% ‘We chose a revised se t of figures 

graphically shown in Figure 17 which merely gauges by which to 
expresses our concept of a normal more favorable compromises as a treat- 
ave rage American child of average ment goal. For a consideration of what 

These figur s -and should b these variations in and between me as- 
varied for the use of those who have a a ureme nts should be under different cir- 
different concept of what constitutes a - cumstances, we offer the following sug- m 


‘good face.” They must be varied whe n 


nalocclusions have occurred. These iraphicaily expressed is the normal 
variations will be not only in the size pattern shown in Figure 19-A. In such — 


ie the ‘Measurements, but also in o~ a case the angle ANB is 2 degrees, the 


ratios between them. Figure 18 shows apical base the nandible- being 2 
a chart used by the author to deter- ~ degrees posterior to the apical base of 
these sizes and variations, maxilla. he upper central incisor 
is almost universally true through-— 
out the realm of nature, as soon as a | The lower incisor to ‘the: line 
variation from the typical appears is at 25 degrees. 


one part of an individual compensat-— he upper and lower incisors then 


variations often appear clude normally. 
as in Figure 19-B, the measure- 
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parts 


Cephalometrics 


Rite... 
++ 


‘an 


PotoNB = (mm) 


1 to NB 


ACCEPTABLE COMPROMISES 


ides but they sili be modified for indi individuals 
d phalemetric appraisal chart showing 

presented for comparisons and to determine possible sea oh ible arrange mente of the | teet h 
apical base relationship veries from normal. aph forms at the bottom are 


when the ; 
designed for di: 


— 

4 


7 


— hypothetical malocelusion. predicted treatment 


based o demands of ’ ANB. 


= 
~ 


ments of the upper incisor and the degrees to 2 degrees. This calls for re- | 
lower incisor to their respective lines — tracting the maxilla and/or developing ee 
remain the same, but the angle ANB forward, each member 
is 10 degrees instead of 2 degrees (the being restored to its normal size and : 
mandible is then displaced posteriorly location. This is generally not possible 
in relation to the maxilla), the upper to accomplish, so a compromise is _ 
and lower teeth will not meet; instead, necessary. From past experience we 
that in this particular case we 


— 
— 
— — 
— P posterior t q 
reduce the _way to treat the te can reduce the api 
apical is (angle ANB _apical base differe ; 


The justification for these sug- 


age, growth type of maloc- 
clusion, type of treatme nt and 


gestions ill be discussed later. 
formula must be altered by ‘other fac- ie 


ability of the orthodontist are the prin- 
= ones. The remaining discrepancy tors and conditions, particularly the 
he upper and the lower in- __ relationship of the measurement = 


2 


abs 
~y cisors must of necessity be treated by a _ nion to NB and its ‘relationship to the | 
— different procedure. The case under measurement, lower incisor to Pe 
discussion has an a matter of fact, 
nt, 


| 

& Fe 


20 A — measurement pogonion to the line NB is 2 mm. B — mei asurement pogonion 7 
to the line NB was estimated to change to 3 mm. Lower incisor is placed at 3 mm, to the e he 
line NB to be in a 1:1 ration to the measurement pogonion to the line NB (Holdaway ). n 
oe predic ted treatment based on the demands of the mensurement pogonion to the line NB, 


q 


— 
— 4 
_ of the teeth as dictated by thi 


hypothetical’ 
bas s of pogonion to line NB which shows the arrangement the 
- this case was originally 2 millimete ms te eth as dictate d by the angle ANB. 
(Fig. 20- 20-A) A). From e experience: with Figure 21 -C de picts the arrange! ment 
= ‘similar cas cases” we will estimate ‘that be- of eeth as indicated by the meas- 
a cause of normal growth, developme nt urement pogonion to the line NB. 
and treatment ther: apy, the distance Po Figure 21-D shows a rec onciliation be 
to NB will ine rease in this particular 
patient from 2 millimeters to 3 milli- between We e must 
meters during treatment. Using Hold- take into account many other factors_ 
_away’s desired ratio of one to one, be- that must be considered such as age, 
tween the measurements pogonion to race, individual growth pattern, 
line NB and lower incisor to NB, health, growth potential and the in 
our formula for the lower incisors will bend variations within these an 
be as shown in Figure 20-B. other variations. Let us therefore a 
We hi ave previously estimated that the se figures the ‘se conditio! 
the angle ANB would change during dictate. On another graph of the teeth 
treatment to 6 degrees. ai he 6 degree : (Fig. 21- E) modify the formula to the 
c angle in conjunction with the lower de "mands of the indiv idual conditions 
_ incisor in its new position will dictate as your judgment dictates. Let us call 
the location of the uppe r incisor, be- — it the * ‘adjusted” or the ° ‘telividealie- 
cause, under the circumstances, the up- ed” treatme ont See the place 
incisor can occlude properly with the diagnostic chart marke ad,” Preatment 


the lower in only one location, this Goal | Individualized, provided for this 
position being minus 2 millime res rs and © - purpose. These adjustments must for- 


16 degrees the line NA ever be dictated by human judgment. 
For the sake of simplici ity I will take 
5. ¥o These figures are arrived at as fol for granted that in this particular in- 

lows: let us accept the positions of the — stance all conditions are typical of the 
upper lower incisors tated by standards from which they came. To 

the ANB angle of 6 degrees (Figs. 19- c modify th vem and justify the changes 7 
and 20-C) as being satisfactorily re- would necessitate a lengthy paper in 
= lated to eac h othe If the me asure- i itself. In this hypothetical case, formula 
ment pogonion to NB indicates that 21- E is identical to — 21- Dd. In | 
— the lower incisor be retracted from this practice this. would be unus al. ne 
otherwise “satisfac tory osition of In ‘ffect we now have a 
I I i 
“millimeters. to a position of 3 milli- tion for treatme nt of this case and a 
rs, Fig. 20-B, then the upper in- _ standard by which results achieved may 
cisor, to remain in occlusion, must be ‘te asse ssed. It is a goal toward which — 
retracted a similar distance. This will be to work, a base from which to cal- — 
from 0 millimeters to minus 2 milli culate progress a and a record | with which 
meter rs. (Fig. 20-C), to evaluate what has: been done as a. 


basis for future treatment. iia 


We have now evaluated the case on 


bases expressed by the e angle A’ ANB (Fig 

-19-C) and also on the basis of the de 

2 gree of protrusion of the chin. (Fig. 


us now the wo 


ing the anterior teth of the upper and 
lower: anterior to each other: after 


a basis of the relationship of the = From evidence gleaned while study 


tic 


Steiner Jarry, (1959 
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‘Fi A our hy pothetic: il proble! m. B — the pro} arrangement. of the 
— «dietated by the angle ANB (See Fig. 19). C — the arrangement of the teeth as indicated 
_ by the measurement pogonicn to the line NB (See Fig. 


20) D — a reconciliation ae 
Figures B and C, made by establishing the averages between them. E — the ‘‘adjusted’’ or 
individualized formula, If it is indicated, 7 


it has been adjusted for age, sex, race, individual — 
growth pattern, 


and also. from evidence see the 
drawing board and from large scale 
models: teeth, now offer 


«4 
our 
= prese nt estimates for the placeme nt of — 
_ the upper and lower central incisors as z 
dictated by the angle ANB, 
ANE 
“@ where their apical bases a are progressive 
ly more mal- pose d. Figure 22 illustrates 
= rough estimates, to be used as a start- 
ing point from w vhich to vary and must 
A 4 
modified by other factors, not only = a he 
pogonion to the line NB, but also age, 
sex, race, growth and the 


indiv variations — these and 


growth u, health and all other that influence this partic 


tailored by those use gr to fit Fig Our present estimates 
_ their own standards of treatment ideals. pl: wement of the upper and lower central | 


_ ‘incisors, dictated by the angle ANB, as the | 
15 I agree with the many who claim mandible is more distally placed in relation- 
that fixed numerical standards should ship to the maxilla, These are rough esti- 
used dictate treatment therapy mates to be used as a starting point from 


which to vary and t be modified by | 


— iim 
— 
— 
— 
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lowever, contribute as guides to the mandible to assess its 


“ment pogonion to the line NB to help 


has that treatment prognosticate t the ‘position dee 
1erapy based solely upon experience 


and artistic sense is not infallible nor incisor teeth. 
without its shortcomings. As the Ger- 4. We the and lower 
“Eine hand die incisor lines and upper” and lower 
her). molar lines to evaluate changes i in the 


ositions of these teeth, 
at first. is a harmonica ‘until you 5 The recording of the entire picture 
 Jearn to | . Then ac f the dible and the use of the — 
learn to play it. Beis ‘it a - of the mandible and the use of the 


“a give to evaluate changes in its size, shape 


important and vital information to nd recommended. 


« orthodontic “therapy but th the an-— 6. A Plea is made for quality and 
Swers not n out with accuracy: in x-ray technic and for care 
mathematical precision and clarity. _and precision in tracings. 

remarkable amount of information is We 


> + 
available , however, for those who are implore, that if you have ast 


_ already done so, you familiarize your- 
willing to put forth the effort to find ‘ells with the tremendous opportunities | 


Cephalome e be sc 
Cephalometric studies can be so re- that cephalometrics offers in the field 
warding, that I now question the right 


ob exthodontio ‘to offer t of orthodontics, to analyze problems, 
of orthodontists to offer their services 
etermine solutions for them, , 


evaluate the results of “treatment, to 
improve _ orthodontic knowledge and 
thus to enhance our usefulness 


these principles. I can honestly say that 
humanity. 
findings e practically, 
153 South Laity y Drive 


as use of ce phalometric prince iples 


orthodontics i is growing fast. Largely | 
by | trial and error, its usage is ev volving 
towards simpler and clearer 


tie nts the protection and the benefits 
possible by the intelligent use of 


to the public without giving their pa- 


is my ‘hope that by presenting some of 
enti 


* 1ese pro blems for public scrutiny and The writer sincerely desires to give credit 


appraisal, this paper will contribute to fer the evolution of these measurements 
that end. where credit is due. This is not easy for in 
many instances they are founded upon prin- 
ciples which overlap and these principles are _ 
SUMMARY applied in different ways. After 
trying to separate them and .to allocate 
. Point D i Isa useful landmark and spee ifie eredit for each, he takes refuge in 
sugeest the use of the angle SND _ merely stating: ‘Special eredit should be 
yiven to Doctors William B. Downs, Allan 
asa basis for evaluating the — -G Brodie, Wendell L. Wylie, Richard A. 
Riedel, John R. Thompson, Reed A. Holda. 
\e ™ ay and to others for suggesting many of 
and for popularizing 
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inctional Stu ady Of ‘The Pala 
haryngeal S Structures 


TM. Granea, 


. 
nt contributions to orthodontic ge of orthodontic 


with the teeth artificially reacon child i is brought far 
by means of plaster casts. It is becom- initial orthodontic xamination. 
ing i increasingly evide nt that more con- 2 Mouth breathing, hypernasality, and 7 
ion must be paid | to the role of sibilant defects. are common ‘sequelae 
the musculature.’ unctional aberra- of the Class II, Division 1 malocclusion. 
tions can create severe ‘morphological In congenital cleft palate patients, 
disturbances of concern to the ortho- problems ar are compounded | and 
_ dontist. Mastication, though important, the occlusion may or may not be a 
functional entity. Of factor. Because of the difficulty of 
equal or greater importance are the studying normal speech physiology, 
fune tions of deglutition, re spiration controversy exists over ‘te im- 
speech. Perverted perioral muscular ac- portance of the te 
tivity during swallowing can create tissues, palatal activity, 


severe malocclusions or make existing 7 velopharyngeal valving, etc. in the pro- 
-malocclusions more se vere. Relatively duction of normal s 

little objective research | has en done 1950, a series roent-— 
in this field, but it seems logical that genographic studies of normal ‘and 
shnormalities in respiration and spee ch cleft palate subjec ts has been directed 


be as important as improper Graber at Northwestern University 


mastication and deglutition by virtue Cleft Lip and Palate Institute. In the 
of the muscular forces involved. Speech — past two years, an extensive study of 
ems particular are of concern basic function has been 

> the orthodontist. W hether they yare carried out through the ‘support: of the 
causative or resultant of the agnor United States Public Health Service 


‘morphology _confe rred by the dental Research Grant D-405. The project is | 


malocclusion, ‘the fact remains that ss oom to give an oe ctive, descrip- 


tive analysis of the functio m of the 


Associate attending orthodontist, “nor rmal” ve lopharynge al mechanism 
Memorial Hospital; formerly Associate Pro- 


during th instant of production of 
fessor, Orthodontics and Director of Research, 4 ant 0 
Northwestern University Cle oft Lip and Pal- = h of the various _ types of consonant 

ate Institute. sounds ih ‘American English. The | 


**Assistant, Professor of speech nt_ report summarizes these pre- = 


and Administrator, Northwestern University : 


Cleft Lip and Palate Institute; speech con-_ 
sultant, Children’s Center, St. Francis estigations. 


In 1950, illiams made a roent- 


-_- genographic study of vowel sounds in 


— 
| 
— 
— 
— 
— 
— 
= 
— 
— — 
— 
— 
— — 
— 


Vol. 29, No. 
thirty non- cleft indi uals between the extent of posterior movement of the 
twenty. two and thirty-five years 0 soft: palate in cle ft palate su subjects, 
* This was primarily a study of when compared with the normal pro- 
tissue physiology during vowel tone file roentgenograms in W illiams’ study. 
production, s imilar to the study done i in ‘1951, Jonald and Koepp 
_~ and re por ted by Dr. G. oO. Russell ey ‘Baker had repor rted a a tendency in cleft Pie 
in 1931.° With improved roentgeno-— palate patients to talk with the dorsum 
graphic equipment, finer ai analysis of of the tongue in back of 
soft tissue movements was possible. He mou 
= that the function of the velo- that this. was a 1 major cause of Pomel 
pharyngeal valve is related directly Ce | nasality, nasal emission, and faulty ar- ; 
tongue function. During t the produc- ‘ticulation, and that the elevated 
tion of the prolonged vo vi mandible and the malposed 
Ww illiams failed to find any =e eee were part of this subnormal functional 
activity. That is, the activity. Objective investigation was 
‘position of the posterior “pharyngeal done by Mc Kee to test this thesis 
remained relatively : stable at rest was re ported. in 19585 McKee noted 
_and during function. In 1953, Car- that the tongue position: was lower than 
“pe nter reported his study of twelve normal in cleft palate patients. During: 
cle ft palate ‘patie nts 1 ranging in age phonation, these pati ats elicited a 


from ffte ‘en to thirty-nine years.* These definite posterior movement not found 
“were postoperative subjects with fairly comparable normals. McKee’s in- 


qualities. . He repeate d the study of of movement of the hyoid bone during © 


4 good speech” and slightly nasal voice — vestigation also showed greater extent 


Williams. In addition, he added the production of speech sounds. 
consonant k and had each patient blow Subtelny further corroborate the 
into: findings of McKee on the of the 

ressure was bighsiding tongue in a mo 


oth wall during ‘rotating anode 1 source, 
“duction of the consonant sound k, and ed “under | ‘the United States Public 
he noted some anterior moveme ae Health Grant D- 280, studied for the 
posterior pharyngeal wall in the first time short dure ation speech sounds 
d left palate ¢ cases during vowel produc- such as p and k. His” analysis of the 
“tion that ‘not present in the normal speech | function of seventeen 1 normal 
sample. Speech subjects pointed out the im 
In 1954, Wildman did a de tailed — portance of the adenoid tissue as a fac 
i of a velopharyngeal tor velopharyngeal function. With 
losure and correlated this directly ‘with this improved methodology, he | was 
nasal emission, as measured a to show anterior movement of the 
‘specially _constructe nasometer em- = 
ploying a Marey tambour.’ Nasal ma 
sion was highly correlated with the 
‘size of the pharyngeal port. The stud 
posterior pharyngeal wall in cleft and Nohrstrom! 1 compared 
subjects. Wildman observed a differ- soft tissue changes" during speech 
ence in tongue and palate position and __swallo 


or pharyngeal wall even in nor- 


i 
ibjects. T he ney anterior 
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d normal “subj 1e had 

the degree most -consiste ntly reliable re- 
and even the mode of velopharyngeal sult could be obtained on | these ange 
valving was significantly different for 

thie 

deglutition, as compared with speech. vestigation wa describe functional 

peristaltic-like action during the morphological changes of the soft: 
act of swallowing for both the normal | palate and related structures from rest 
and cle eft palate subjects showed a position to the instant of production of 
constant and maximal | activity of ores of these sounds. The second phase 
palate and associated sample was made up of forty- 
A more level four young adult subjects from nine- 

“lf een to thirty-five years of age. Each 

subject had normal articulation pat- 
nificant finding was the that some terns for and normal voice 


vela, inade quate to supply velopharyn- quality. Twe nty- two of | 


- geal valving for speech in cleft palate Bo as male and twenty-two were female. 

_ subjects, showed adequate closure dur- All: were college students enrolled at 

ing the act. Northwestern University at Evanston or 
ity, Chicago. 


<3 need a more det ailed and» limited 
investigation of the many variables with 

use of the new and improved roent- After preliminary “speech, | hearing, 

genographic equipme nt now available. ar ind voice tests each subject was posi- a 
following is a preliminary report tioned in a head-holder designed 
of such a study now unde rway at t the — standardise sil technical variables, to 7 


Northwestern University Cleft Lip and ‘liminate random movement during the 


Palate Institute. ‘test run and to permit accurate duplica- 


tion for cross-sectional and longitudinal 
studies. A L yshholm- Schoen ander po- 
The 


of present \- larizing grid and a one and o half 


ce vestigation is to objectively describe and 7 millimeter aluminum — filtration screen 
analyze the function of the velopharyn- - were used to improv e soft tissue dis- 
mechanism during the instant of closure and to give added protection 


production of each of various types of | the subjects. Six e exposures were taken 
consonant sounds. =  ~=~—~—~—~—___ on each subject in the series, one for 
the rest position, and one for 


A method was developed through a 


series of preliminary studies on normal _ i instan t of production . of the ¢ 
subject ts using high-speed, fine- -focus p. 6, f, w, a nd m. Each 
= roentge nographic equipment modified posure was taken at a speed of 1/24 
by an instantaneous timer switch and of a second at 200 milliamps, and 95 : 
special potions. devices. After r chamber a 
dicated .075 to .0 ead roentgens per 
had be ven and tested sound which is far below’ even 
a ‘series of fifty pilot invest son minimal hazard conditions. ‘Soft t 
each of the consonant in n Amer- visualization was "improved through 
ic an English, _ this second phase study the use of a barium disclosing solution — 
yas initiated. It was limited to the in- painted | on the lips and tongue of each 
estigation of the velopharyngeal func- subject. (Figure 1) 
tion during the instant of production Certain additional controls were used 


of the labial sounds f, 6, f, w, and m, in order to eliminate other 
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Stereocephalostat, using high 
eous exposure mechanism. 
variables the production of the ject ‘monitored the force of voice 
speech sounds. standard carrier r so that VUmeter on the recorder 
phrase * “Now T say the word” wa was used peaked at -3 on the test syllable. Each 
in each case followed by a nonsense subject repeated the carrier p phrase and 
syllable initiated with the test sound. test syllable three > times, - monitoring — 
In order to eliminate the possible ef- the force of their voices. 1 ‘he exposure 
fect of the vowel tone the timed coincide with the lip: i 
articulation of the consonant sound be- 
sounds were ing tested. Tape recordings were made 
after the test sounds, T he vowels of the entire procedure and each sub- 
selected for this purpose — were ¢€ as i ject, and were played back t 
the word see, a as in the word father, check the timing of each | exposure. This ; 
as in ‘me word and as in — because the of the 


by 


subject. (Figure 2) Each sub- __-vestigator. Following this, 


— i 
— 
the force of the the tape. Cases with imperfect timing 
speaker’s voice, an Altec 660B micro- were eliminated from the study se- 
— 
— 


Fig. Subject positioned by calibrated 
ind orbitale markers. The high-— 


fidelity Altee 660B microphone is mounted 


exactly six inches from the at rest. Eagete bas 


Ac ings of allt test exposures were made. — 
3) Different colors were used 
or each test sound to prevent con- 
usion in interpretation. Accurate 
millime tric measure ments we were made 

of the outline o 
superior bor der, posterior 
nasal spine to the uvula. The v elum 
was as divided into quadrants for for all -trac- 


ings. Posterior pharyngeal wall con: 


( Fi 


f 
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How, long was the palate at 


phy-iologic rest and what changes — 


occur palatal length 


2. Which quadrant of the palate most 


consistently contacts the posterior 
wall during velopharyngeal valv-— 


ing for speech? 
. What is the length o of weekend 
backward movement of the palate 
each quadrant and at 
“quadrant does the greatest exte 
movement take place? 
: t How high does the soft — 
rise during speech? 
W hat is the midpoint of 
of the velopharyngeal valve? 
What is the: he consistency ¢ of 
incomplet te valving ‘for the 


ple te 0 


What is the superior-inferior ex- 


a a tent of contact of the \ velum and 
posterior pharyngeal wall the 


9. 1s there a consistency to 
of these structures 


during speech. or is there a differ- 
ence for each of the test sounds? 
Data AND 
n the length | 
of the: from rest to functional 
,0sitions for speech, Figure 4 shows the 
I 


findings for the forty-four cases in this. 
investigation. It is obvious from. this 


tiguent structures were outlined. figure that there is a significant in- 


Specific measurements were made of 
ength of contact of the pharyngeal 
= and the -velum- and of the extent 


v4 complex. 


ing unction as de tert ‘mined 


The height of the velum dur- 


reference to the palatal plane. Data 


were compiled on master charts <z and 
subjected to biom metric analysis fom 


an TI 
attempt to answer the following ques- Forty- two 
changes in palatal from rest 


ions: 


of forward movement of the sphincter 


Ww ith 


crease in the ’ length of the palate from 
t to functional position. As 

Pn 8 4 illustrates, the length of the 

palate at rest ranges from 32 to 49 mm. 

_ In contrast, the range for the p, b, and © 

sounds hich, by their nature re- 


= 


quire the firmest -velopharyngeal 
sure, was from 45 to 70 mm. In the 

study sample, Case Three and Case : 
the 


— #8 34 
— o 
movement _of the posterior q ee 
— 
— 
— 
— 
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Palatal 


oF 


Typical ilometrie lateral tracing showing ital, tongue, iryngeal \ wi all, 
mandibular and hyoid bene goers for each of six test. elk monte, supet rior 


Three measured. 32 mm. . Thesi 
me ~— function, on the p and b “measurement changes i in length are not 
sounds . the same palate Reprengss d 57 inte rpreted as meaning actual in- 
-mm. In Case Forty- two, the palate cre mental increase, but rather as evi-_ 

hn measured 32 mm. at rest, chang- dence tissu 
‘ed to a let ngth of 62 mm. on a p sound : 
and 63 mm. on the b sound. In all cases, 
the changes in length for the p, b, and 
ny SS 
sounds were close ly ‘similar. hanges the 1 measur 
in length on ‘the w sound were also of contact of the _— with the post- 
similar oa te nded to be some what less —— al wall during speech func- — 
vo 
ree sounds. Of tion Although i in the past i it has gener-— 
was the increase in palatal been assumed to be the middle 
length found during the production of — third of the palate which effects ae 
the m sound. Although the m sound seal, this evidence 
is made by emitting air through. the showed conclusively that for young 
_ velopharyngeal port, the palate does as- adults it is the third quadrant which 
_ sume a close-ready position of closure effects this se sal. The third quadrant 
which is is actually 1 more to in t the 


— im 

— 

— — 

— 

— — 

— 

— 

ig 


ra 


ca 


which was_ involved regularly with 
_ velopharyngeal seal. A wide range of 


<7 midpoint of the palate, shows the great- section of Line Q2 at the palatal plane. 
est extent of upward and backward The wide range of measurements may 
movement from rest to closed position. be attributed to individual differences — 


Despite the magnitude of movement at of cranio-facial morphology. In all 
Q2, the region of the midpoint of the cases, direction of movement was up- 


palate was not involved in actual con- ward and hackward. 


ing in this data indicates that Q2, a the angles described by the inter- — 


tit 
found in ys the findings reg a 
: 


HXTENT IN MM OF Upw ARD BAcKW ARD 
Ba MOVEMENT OF THE SoOrT J AL ATE 
Quadrant Phonation Mean 8.D. the nasal cavity. The | same 


somewhat pow lev el 


palatal plane, but high point of 


2.0-10.0 
actual seal in most cases 


4 0- 8.0 imated | the level of the n 
This has clinical implications. ret guiding 
B 162 2 3.40  9.0-23.0 the placement of the prosthetic speec 
16.2 3, 9,0-23.0 and the attachment of the pharyn- 


2 «Beal flap i in certain surgical ‘procedure 


2 301 2 0-17.0 in cleft palate rehabilitation. 
7.020 = he valve was consistent- 
2 


2.81  6.0-19.0 
P 3.10 6.0-20.0 
: 
-17.0 


-19.0 

-16. 
3.0-16. 
2.0-19.0 


17.0 on 

13.0. 
Table 1 The grea gre upward an and back- HIGH- 
ward movement oceurs at Q2, or the mid- 


point of the superior palatal surface. Move- 
ment at we is only lees, bat uni- 


ing the high point of the soft 


E DESCKIBED BY MIp-POIN'T 
OF PALATE IN Fu NOTION 


‘56.0 5.68 26-76 & 42 
52.6 5.07 24-73 
8 560 23-71 
dl, 2 269 93-73 
during phonation for each sound were joined. 
The intersection of these lines with the 
palatal plane formed the ree -orded angles. Fig. The highest point il va- 
The relatively small standard deviations for tion (Q2) was consistently above the floor — 
w and m suggest greater constancy of posi- : of the nasal cavity. The midpoint of velo- 7 
tion for these consonants, but the broad pharyngeal valving was 2.4 mm. below the © 
ranges reduce the significance of any inter- _ nasal cavity floor. This is as than gen- 
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January, 
Distance or Vetum Conract ment of the 
rior movement. of the SO called 
Phonation Mean 8.D. Range Number interpreted as that, at least 
8.94 3.$ 2.0-17.0 42 in ‘some eS, normal velopharyngeal 
448 38-180 40 supe rior constrictor activity, Howeve 
in the majority « of these ‘cases, the 
vatal postpharyngeal wa anterior component was minimal. 


From observation of the consecutive 


act on = sounds ranged from 2 to . obvi ious that a high degre of ¢ 2 


sistency of ‘morphology of the velopha- 


for sample. ryngeal structures is found during the 


i Despite the broad range, there is a act of speech. There appear to be vary- 


_ relatively narrow standard deviation soft tissue contours from “case 


arm n- 
s closely similar mean le ngth of co mn case, but, despite this, precise me asure- 


tact for differe nt test sounds. ments of the valving act, as re 
‘a The posterior pharyngeal wall moves abov e, show » a close similarity for 


forward i in more than 50% of cases. 


SUMMARY AND CONCLU i 

“obse reed in least patie nts. peview was given of the series 


igure: ‘is an 1 example of extreme re lated research st ‘speech 


at ~~ 


6 ‘Dramatic ‘Passavant’s pad’’ activity, white fe male, with normal speec ch, This 
anterior bulging of of the postphi iryngeal wall was evident for all test exercises in this subject. 
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physiology carried on by the Ne oa was s found to be 3 to + mm, higher than 
Western University Cleft Li Lip and Palate for remaining consonant test 

Institute. In general, these studies in- elements. The high point 
dicated that anterior movement of the — - palate w ‘as never involved in actual 
terior pharyngeal wall is is more com- _velopharyngeal seal. The of 

non in cleft palate than in ‘normal closure during velopharyng 1 
subjects during production mally 3 to 4 mm. below pa ‘atal 
speech | sounds. Studies inv olving con- plane. The high point of seal is found 
sonant s ant sound elements did show some approximately at the level of the palatal 
pharyngeal activity even for normal plane. T he ve ‘lopharyngeal valve is cor 
subjects. It was objectively established sisten‘ly closed for all of 
that nasal emission and sonant sounds during normal speech 
were highly correlated with the size production. The palate assumes a close 

of the  velopharynge al port. t. Aberrant ready position of ve lopharynge sal clos 
tongue position in function was noted ~ even for the nasal sounds. Slight anter 
in the cleft palate cases. Metric c analysis ior movement of the poste rior pharyn-— 
showed that tongue position was ; “geal is seen in over 50 r of the 

tually lower in the cleft palate than in normal cases, Dramatic anterior mov 
the normal subjects. The __ Principe ment occurs in sub- 

_ variation from normal activity in the 
“tongue fun iction of cleft palate patie 


was in the nature of a posterior posi- geal valving for normal 
nificant difference in velar valving for he orthodontist, as well the 
deglutition as compared with speech. _prosthodon‘i ist speech 1 then 


50 Green Bay Read 
Ke orth, Illinois 


instant of production various 
consonant s ounds f, w, ,m). 
metric analysis was made of the roe nt- 
genographic findings and the following _ 
conclusions were drawn: the s soft palate 
increases significantly ‘in length Ortho., 44: 
the rest to functional position. It is the Williams, ” Robert A Serial “Radio: 


zraphie Study of Veloph: iryngeal Clos- 
third quadrant of the palate which con- a = 


-sistently effects, the eal veal Vowel Master’ Thesis, North 
for normal young adults. The greatest western niversity, 1951, 


netors Am. 


extent bd the u and backward Russell, G. O.: Speech and Voice, Mac 
the yy Millan ‘Company, New York: 1931. fe." 
Carpenter, Cherles: A Serial Radiograph — 
: u mam ie Study of the Functional Changes of 
= of ‘the gt ae The mean ex- tte Soft Palate and Nasopharynx Dur- 


ticn of Ce rtain V owels and 
tent of movement at this po Ss ap- ing Phona : 
t P int i Consonants in Ope rated Neft Palate 


¥ 
“proximately 16 mm. T he high | point: Petients. Master’s Thesis. fs 
of the : soft palate is consistently found University, 1953. eS ae 


to ~~ 4 to 5 mm. above the level of — %- Wildman, J. Alexan 
3 the Relation Between Mission 


and he Form and Function of Cortain 


= 


nasal al sound “m”, 
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Nasometrie Study of Nasopharyngeal 
Univer- = Efficiency in Normal Individuals Dur-— 
sity, 1954, ing the Production of Certain Speech 
6. MeDonald, E. T., and Baker, H. Koepp: 
search and Clinieal Observation, J. — 10, Anderson, Barrett: A Functional Radio- 
Speech and Hearing Disorders, 16: 9-20, | 


Investigation of the Nasal and 


7. McKee, Larry: A Cephalometric —Radio- Deglutition in Cleft Palate Individuals. 
Master’s Thesis, Northwestern Univer- 

ubtelny, Jo Ann: Laminagraphie Study alometric Radiographic Investigation of 
vf Nasolingual Vowels Produced > the Nasal and Oral Pharyngeal Strue- 
‘eft Palate Children. Ph.D. Thesis. = tures During Deglutition in Non-Cleft 
Palate Individuals, Master’s Thesis, 
Northwestern University, 1957. 


Thesis, Northwestern University, — 
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the time this in the maxillary. arch. 
seventeen year old boy possessed good 
4 


general and oral he alth. His maloc-_ PLAN OF ‘Tre. ATMENT 
classified as Class I. Except First, it was necessary to the 


_ for the maxillary incisal area, case ex- % bite before bands could be placed o on 
_ hibited well-dev eloped upper and lower _ the upper incisors, _ as they were 
arches with normal well- -balanced buc- a contact to the lingual of the lower 


cal occlusion, The upper anterior teeth _cisors. Next, the upper incisors and 
from the left cuspid to the right lateral left cuspid should | be moved into proper 
“incisor had been deflected to the lingual arch alignm ent, until” they a 


were almost entirely hidden by the labial to Finally, 


mandibular incisors and cuspids. There after accomplishing this and allowing 
was of space the teeth to close nor ally, the spaces 
between the and first tween the lower cuspids: and first 


ETIOL ooy 


Evidently, prolonged rete ntion the 
upper deciduous teeth had forced “the plan of treatment was carrie 
upper incisors and left cuspid to erupt out as follows. — first, a splint, as 
to the lingual | of the mandibular ‘in- shown in Figure constructed 
cisors. This, turn, carried six by placing the casts in occlus 
— lower anterior tee ‘th labially and | cre artic ulator which was adjusted to 
a space distal to the lower bite _in the incisal region 
rbite was in rev erse. se. TI he lower sev en millimeters. Steel clasps 


and left “cuspid “covered fitted to the lower first molars and 


4% entire labial surface of the same teeth a lingual bar fashioned by bending a 


Fig. Aerylie splint and original casts with in 
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active treatmel twenty 
after removal of appliance : 
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eel wire 055 in dina (not touc h- the spaces s distal to the lower cuspids. 
ing the lower aaa, “The case was W hen i upper | bands were remov ed, 
Bo to fit the occlusal fourth of the after ten months of treatment, there — 
lower bicuspid molars and the some spacing of of the he upper incisors, 
~ occlusal of the “upper posterior teeth. = ‘conform to the lowers which had 
From this, an acrylic splint was process- previously been carried labially by the 
rete ntion- was used and after 
“An was twenty months the spaces distal to the 
ed on the upper arch only from first cuspids 
molar to first molar. With the bite open, ; ia: 
there was “nothing to antagon ize 
labial movement of the upper anterior Due to the fact fet that the upper > : 
aren Asa they were moved into ed the incisal fourth of the lower 
i thei re was little change in the 
lip position. The case would have been 
g difficult to. treat without the splint; 
id > ad 
forward to close in normal labial rela- the it 
tion to the lower incisors, the splint was "4 © quite ita e with no lower — 
remov ed. The labial relation of the up- without retention. agree 
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Cephalometric Analysis” 


th Cervical Anco 


Biu EHER, D. DS. 


Albuquerque, N.M. 


The primary purpose 
determine the facial shelet al months. 
~hanges which occur during treatment For the eleven boys and eleven girls 
with the full ‘edgewise appliance: plus who wer treated one period, the 
cervical traction. The | cases recorded — mean starting age was thirteen years, 
_ were classified as Class II, Division 1 and the mean treatment time eighteen’ 


and Class I I with Class II tendenc months. | 


all without extractions. The neckband Tracings of before and 
appliance was the prime motivating ment lateral head x-rays were made. 
factor for reduction: of the Class II, All angular values were read with a 
relationship | or tendency. standard protractor and lineal measure- 
Be Much h of the credit for the wide- me ae were determined with millimeter — 


read revival of extraoral anchorage rule. T Frankfort plane of each 


is due Kloehn. His work, as first re port- — original tracing was transferred to. the i 


at the meeting of the Mid- -western: second by superimposition of the SN 


Component: of Edward Angle plane registe pened es 
Society | of Orthodontia, 1947, The following me asurement 
members of the profession aware of the were made: SNA, SNB, SNPo, NAPo, 
i value of cervical traction in a private — NSGn, the angle of the palatal plane 
practice. Kloehn stressed the guidance a perpendic ular projec cted from S- N, 
of growth and the conservation the mandibular lar plane angle ac- 
“mandibular anchorage made possible. cording to Dow 
ith th lg Th ases dis- 
wl ne cervical gear. linear measurements were: 


cussed in this paper “were treated with and SB. 


 Perpendiculars wer 
Frankfort plane from. points A. and 
sented "seventeen boys and seventeen B and the distances from S$ to A and 
_ girls. Six of the boys and six of the girls measured in millimeter sem 
had two periods: of treatme nt, a S$ was selected as a base from which | 
liminary period | with, the neckband ap- to me asure because it has been estab-- 


_pliance only, and a second period with lished as one of the most stable points 


 Thirty- four individuals are” repre a 


Class a C lass 

“tende ncy were included with the 

Class II, Division 1 cases in this study 

period of treatme nt Ser. 


because therapy was identical. Further 
children in this group av averaged fiftee 
“more, Lande* showed the same Be 

re 


months; the total mean time for the 
tende ncies in growth behavior 


*Presented before Mid- western Com- 
of the Angle Society, Indianapolis, that in his sample there was sig- 


January, 1958, nificant difference in grow rowth trends be- 


— 
il, 
— = ae 
— | 
im 
— 
— 
— 
— 
— 
3 
— 
— — 
— 


and un- 13° 
cervical Eight of his twent 


¥ 


ous | 


changes from the ¢ eighth to the seven- 
teenth y years showed that the conforma- 
tion of the anterior surfaces of the “a. 
veolar process of maxilla and —b 
change little or “dro op bac 
-Lande* "evinced relative stability ‘a 
the anterior maxillary area in untreated 
cases . He went further confirm 
Brodie’s observation. that the alveolar 
growth did not keep pace with the 
growth of its skele tal base in a hori- 
zontal direction. Both substantiate d the 
findings this of earlier 
Ric ket “tts” in| an ce study of 


A. 


Carlson* in 
ctudying ten boys ten girls with 
excellent occlusions showed a slight 
crease in SNA from ages eight to seven- _ 
tee en, the increase being greater in males 
than females. C also in an) un- 
published thesis, measuring twenty-one 3 
males and fifteen females with good 
ms a ‘signific ant 


“unpublished thesis 


toe »xcellent occlusio 


bees rease in SNA in ‘males between eight: 
twelve years in girls be ‘tween 


ten and twelve, 
Silverstein found that SNA tende 
decrease in males with ee 
but not in females. Graber* 
treatment cases in which. ‘maxillary 
veolar growth was apparently held back 


extraoré al appliances. 
and co-worke using a 


te ar me asure ment de "monstrated a re- >. 
- duction of point A in cases treated by 


ueher 
# 


Jamary, 1959 

treated 


y- 


cases yielded no change. 


st 


45 
the lar 


boys in this study the great- 
1 SNA was reduction of 

the 5°, and the mean 1.86°. 

t decrea' 

5°, and the 


ges 


the least 


must be noted that rage 


duction in the girls without the unusual 


high of | 7° 


teen of the 


jor the boys. 


would have been 96°, 
which is “still higher than the mean 
There — a reduction in 
fifteen of the seventeen boys and four- 
Only one individual, a boy, in the - 
thirty-four total cases showed an in- 


creme in SNA (2.5 °). The before and 


Linea 


~The greatest decrease in the boys was 
mm., 


spoke of mm. The high in the was 4+ mm... 


1.66 mm. | 


after readings remained the same . for 
one boy and three girls. In summation 
the re was an A in twenty- 


ang 


creased in one, 


cua ements of P Poin 
4 


plane in eight of the 
teen boys, twe lve of the seventeen oe 

the least .5 mm., the me an 1. 5 
~The largest de crease in girls was 
e smalle: st .5 mm., ‘the mean 
_ The rom e from S to A increased 
in nine boys and in only 
‘he high increase in the boys was 4.5 


the low 5 mm., the | mean 2.38 


mm. 
4 mm., 


three girls. 


the low 1. oy) mm., and the mean 2.66 2 
mm. . Two 00 of the girls remaine ed the 


a same. 
> 


7 There appears to be no correlati 


Tweed. King”? showed a similar reduc- a between a decrease of the angle SNA 


den with cervical traction. Kee after 


_ measuring SNA writes | 


and a de crease in the § to A linear 


— 
— 
— 
Fe 
— 
mained the same in four cases, and in- — 
— 
— 
— 
— 
— 
— 
— 
— 
— - pedd 
— 
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Our findings bear out of the traction. 


other workers quoted who have found — If conce pts” 1 and 2s s 
that treatment does influence the angle eis: then boys, ideally, ought to wear — 
SNA and the point A. In this instance, the nec kband appliance twenty-four 
we hav e shown that the forw ard growth hours a day, whereas the girls, having 
of t the maxillary” anterior alveolar less” growth to hold ba ck, should need 
process v was restricted in full edgewise to wear the appliance only twelve to a 
appliance cases using the neckband ‘fourteen hours daily. This might SS 
pliance as the restraining force. if the end result of treatment was << 
would "appear “also. our cerned only with reduction of point A. 
measurements that this alveolar process However, ‘the comparatively greater 
_ may be more readily held back with | forward growth at other facial points — 
cervical traction in girls than in boys. re compensates for this relative difficulty 
oe Or, it may be said that the forward in restraining ae A in the male. © 


growth te ndenc yin boysisgreaterthan 
in that the resistive force of MANpInULaR ANTERIOR ALVEOLAR 


stand or overcome in “he male 
_ This is a different concept from that 


expressed by Silverstei in w ho found a 'B res : 
» > > — 
treatment decrease in SNA in males but _ point | from seven _" twelve years, 


none in females. It is the opposite idea, — but a mean forward movement of 


also, from that of King w ho found 22 mm. from “twelve to eightee wel 


the greatest in point A n males. SNB w was not affected by treat- 
ment Silverstein observed, while 


and his co-workers found a mean for- 
ward movement of .08 mm. in the fifty ne 

sever consecutiv ely treated 


elastics. King reported fifty Class II, 


Division cases (sixteen more than * Carlson found an increase in 
both extraction from eight to seventeen years. . This in- 

nase 

extraction lew a greater age range, and ‘ crease was greater than the SNA in- 
some of his cases did not have full crease and more in males than females. x 

edgewise appliances es in addition to the Clements reported an increase in SNB 


both males and females. 


four Class cases "(forty more than 
this sample) in which it As 
the chief reducing agents were Class 


the basis of the | findings in the 
smaller sample reported here and with 


the conclusions of Carlson and C lements T he angle SNB inc reased In 
in mind (that S SNA increases, “more ‘in 
good occlusion males than fe males) 


submit the opinion that: — 


ervical traction may retract or the s 


hold back for, ward change of the the max- was 2°, 


in at remained 


anterior alveolar process in the low and the m mean 1. ‘ls 


nonextraction girls than in nonextrac- — 


5 ° 
boys because fe males do not have. 
« 


growth potential is in may ex- 
itself in ‘spite of the restraint of | and es mean 85°, 
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— 
le decrease was 1°, the lowest 5°, 
.5°, the lowest .5° 


Lin 
boys, de 
gisks, decreased in 


five, remaine 
The high increase the boys: was 


7 mm., the low .5 mm. and the mean | 


3. 38 mm. with a high increase in the 


girls” of 6 mm., a and | 
265 
mean 2.65 mm. 
Boys’ greatest decrease was 2.5 mm. 
the low mm. the mean A 33, 
greatest de ecrease i 
“was 45 5 mm., he low .5 mm., 
Discussion" 


low 1 


a 
t 


with this treatment aa indicate that 
this angle is just as likely to either de- 
“crease or stay the same in both Sexes, 


"4 as it is to increase. Seventeen of the 


total cases decreased or stayed identical 


hile seventeen incre ase od. 


difference “was the fac 


act 


incre: ease was “gre reate 


is a » decided advantag we 
the side of the increase. Twenty- 


three of the total showed an jimerease, 


while steven or 


same. The 


“boys than in ‘girls. mean 
crease was in the two sexes. 


to point B indicates that much 
mandibular 


forward growth | of the 
anterior alveolar | process may be mask- 
ed in the angular measurements by the 
_ forward growth of point N. The SB 
show ‘that B moves: for- 

_ ward predominantly in both sexes but 
more in boys than girls, _ This would 


et. 
would appear likely ‘that point B 


ear Distance ce of SB as. 


SB distance increased in in ‘direc en 7 where there was a decrease in the SB 


may 


the me 


The measu asurements of SNB change | 


An increase 
‘he 


January, 
‘Silver: erstein n¢ oted. Howev ver, 


effects of t treatment 


would tend to corroborate King whe n 
_ he said that such bite opening apparent- 
ly occurred in individu als gre w 


little or none at all, and that this open- 
ing re: ina and bac 


tle 
ande found was an in- 
crease ir __prognathism 
ig beyond seven years 


occurrl 
age. 


creased | in three and remained _ — orw he re it remained the same, 


> 


in me asuring SNGn showed 


a predominantly forward movement of 


the chin point of three to six “degrees. 


Four his nineteen case 


the 


‘males and females was ‘noted by Silv er 


stein. Tn the analysis of treated cases 
he that the forward move- 


‘ment of pogonion w was inhibited in 
both se xes to the extent that the ex- 
pected was not at- 
tained. 


Stoner and his gro xroup in their line ar 


> measurements of point Po found that it” 


moved forward more than six 


farther than point B; King 


times 


es re 


in SNPo in untreate ted 


onclude 


that forward growth of pogonion was — 


disappointing in all his treatment 

groups except nonextraction mé ales. 


angle SNPo in ten boys. 


decreased in three and remained the © 


same in four. 
decreased in five, and stayed the same_ 


in three. Nineteen of the entire group — 
had an inc rease, eight had a wed 


It increased in nine girls, | 


— 


ii 

— ‘ 
— 
— 
4 
— 

— 
— 
— 
boys showed a high increase-o 
— a low of 1°, and a mean of 1.65°. 
~ rhe girls evidenced a high increase — 


Treatment Analysis 
5° 
; and a mean of that ‘this ‘straightening was greater in 
_males than females. He found that this 


“4 


three boys who showed a de- decreased convexity was associated 
crease | were identical with 1° each, with an increase in face height 
while the greatest decrease in the girls | _ than a change in the sagittal relation _ 


was 1° , the least 5° and the mean .8° of the jaws, 


SSION this regard King mentioned that 


his treatme nt ¢ can € ibi e ownw r 
It Cs 1 pit d d al 
t regrettable | that the plan for per 


growth in excess of for ward | growth. 
this paper did not include lineal 
Klein, in his twenty-four cases treat-— 
‘measurement of SPo. The interesting 


findi on. of ed with ce ‘rvical trac tion, noted a range 
ndings brought out by comparisor eg a 


= in an of « Com 
the angular and linear measurements sof 8 


of 0° to -7° with a me an reduct 
points A and B dictate inclusion of SP 
He me -ntioned the significance of. 
ina contemplated | revision of this work. 


this change since the majority of his 


interesting factor, however, in The 
cases ev idenced an opening of the 


measurements of SNPo is the simi-- 
= vas f be ia wal h N axis; and further, the chin appeared 
é e se es. ot. 
arity of behavior in t . — less prominent in some cases as a result 4. 


only were the numbers of | Doys al of or or growth, 


girls in each category nearly the same, 


but also, the high, low, and mean Present nt Findings 


measurements were ractically identical. 
7 Furthermore, the changes occurring 


_in SNPo were much like those of SNB, ene ain 
exity; a 
as to numbers of individuals in — remained the same. 


and measurements. sixteen boys had a decrease as did all 


Y se eventeen girls. 


increase in ‘point Po than B, The: greatest decrenee im the boys w was” 
instance decrease the quantity 5°, the low 1°, and the mean 4.93°. 

was equable. The large st decrease » in the girls was 
The fact that in the decrease cases 16°, the least .5°, and the mean ! 508°. 
the angles SNB and SNPo were reduced Eliminating the high of 16° 
:milarly could lend further strength to j ‘in the girls, the high would have be 


King’s expression n of the bite- -opening 9° ; and the mean 4.37°. pert 


effects of treatment in poor growth The ¢ onvexity seductions, of the six 


Cases. T his may also be further evidence and six girls who had periods 
to confirm Silverstein’s conclusion that of treatment (1st-—neckband appli- 
forward growth of pogonion can be > 2nd—neckband d appliances plus 
hibited by treatment. full 3 appliances) were then 
separated from the group. It was found 
that the high reduc tion for the six 


Previ lous Findings | was 9.5° the low 2.5°, the mean 5.66° 
of Lande’s chief conclusions was the six girls the greatest 


that the convexity of the face nearly al- was 7°, the low 1.5°, and _ sees — 


ways decreased. It will be recalled that 


lis was in a ‘study of thirty- -four cases, The te n boys showing 
ten of which had Class II denture having just one period of treatment 
a high decrease of 8°, alow of 
a , and a mean of 4.5° 
The ten (still excluding the u 
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Blueher 
sual treated in one period had the | Is 
1 high decrease of 9°, a low of 15°, : 
‘and a mean of 4.35°. ; 
rae in cot 
1e above n me entioned ten boys and t ten lieved, however, that these differe nees 
masked by the great 
six ‘months to fifteen years  variati 
months with a mean starting age of ; previously re- 
thirteen years. The treatment ferred to did find that the quantitative 
; ranged f from fourteen to twenty-two change in a great number of -measure- 
months a mean of eighteen ments in the sexes showed 


months. é ‘same “tre nd, with 


 Klein’s sample of twenty- four greater than the girls, 


years six months. Th eatment time 
months The trea time his sample L ande’ 
ranged from six to thirty- -three months 


ments 
with a mean se venteen months. 


very little change seven to seven- 


hese were treate d with neckband en years. 


bi acrylic Brodie concluded that this angle 
4 vite planes in “some cases. quite. ‘stable from eight to” seventeen. 


“—_ mean reduction in our twenty 


He found no change in it in eleven of - 
gees nineteen cases. The angle increased 

was 4.42 (if the one zero. change around 2° 2° ‘in se ven cas ses a and decreased 

case had been included the mean would ‘in only 

. have become 4.19° ). Kies in’s neckband | 


‘Klein measured the Y axis from the 
appliance eager at an earlier age but Beton plane and that his” 
with: almost: the: “same 2 average tre 


ned an 
ment time, had a mean 
average of 


crease of 2.8°. tion of 


the two ages. In all the addi- 


tion of ‘the full edgewise appliance did the NSGn opened. 
not “account for this diffe rence, but 


the eleven boys marin on incre ase the 
- rathe ‘ry growth variance in the two ase high change was 4°, the low .5°, and 
Following the findings of C ‘arlson and the eleven 
King it may well be ‘that a greater in- en girls the high was 2 


crease in face height in the older group the low .5 °, the a 7 
was a major contributing factor. boy had a “decrease of wo 

In consideration of the entire group decreased 1° and 2° _respectively. 
of thirty-four children, less. the boy who ve boys and remained 


had no change and the girl who had 


the unusually high change, the similar- To pooch in twenty- -two cases 


“ity in measurements is note worthy. The NSGn increased; three cases it de. a ‘ 
high, low, the mean readings in the ¥- reased, and in nine cases it stayed the 


close those of same. 


— 
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Treatment Analysis 


in two girls there re was no change. 
is ic e e 
‘The refore, sixteen of the thirty- four 


caves an increase in the 
anchorage does tend to cause 
plane angle while thirteen 
a bite opening. It is probable also that 7 e 
the addition of a full” edgewise appli- 
and treatment between eleven and 
fifteen years produced a greater degree 
There is "apparent relationship 
“be ‘tween length of treatment and degree the Cases treated” 
of NSGn increase. Some of the cases. appliances plus. the n neckband appliances 
nd 
treated the longest showed less than ‘tend to show an increase 
average opel ning. One boy and one girl “mandibular plane angle. 


in this group stayed the same, and one | a The mean increase in the mandibular 


irl decreased. who: plane inclination was greater in the 
boys than in the girls. Likewise, when 

‘the mandibular plane decreased, it did 

so greater in ‘the boys than in 1 the girls. 
MANDIBULAR Pas the angle in the majority of boys 


Previous either decreased or remained the 


whe wher reas s, the majority of girls it in- 


Lande found a decrease in the in- creased. the basis for this differ- 
_clination of mandibular lower ence be laid again at the our 


border associated with the increase in patron saint, 
prognathism. | Over half of Can the finding of Lande, that 


e e 
change m the mandibular vorde border was associated with the increase 
_ Where there was a change, it was a de- E in mandibular prognathism, be turned 
around to apply here? Can it be said 
Silverstein found decrease the that because the girls tend to less 
mandibular plane angle v with age. He mandibuler prognathism, that thei 
found also that treatment inhibited this mandibular planes have less tendency 
de crease and reversed the normal to decrease? And that, therefore, this 


growth te ndency in the fen male. causing 
ale, ca g plane in girls is more easily 


King’s cases showed an increase in 

both sexes but this was not as S great as 


ty 1e hard palate or nasal floor to re- 
In six of the boys the stable over the entire growth 
plane angle increased from iy 5° range. In those cases where there was 
with a mean of 2.33°; in eight boys the — a change, the anterior end dropped _ 
angle | decreased from 1° to 4° Je with a more e than the posterior. An terms of 4 
an 2.12°; and in the remaining this paper, the described change was 
three the angle was unchanged. an increase in the palatal plane angle. 
Ten of the girls showed In his. treatment cases Klein found 
of 3° to 3° with a mean n of 1.35°; Five m that the palatal plane predominantly 
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7 
dropped anter teriorly; i in only, ame eS as 
four cases did the plane remain the servations were 
same ; in no case was a decrease Tee angl s SN: Nz APo were 
y reduced. 
q he SA distance was reduced i 
| 
majority of cases, This re 
cent Findings = 
occurred more often in ‘the female than 
Twenty- -five of the thirty- four” cases in the male. In the boys A moved for- 
an increase in the palatal ward as often as backward. The milli 
plane angle; six showed a mete r change forward movement 


three remained the same. was greater than that» which occurred 
w elv e boys had | ‘inc rease of 1° in mov ement. 


= with a mean of 1. Three 3. SNB_ be haved similarly in both 
the boys showed a decrease of 1° to sexes, It tended to s stay “the same or 
I. 5° a mean ‘of 16°. Two boys decrease, as often n as ‘it increased. The 


decreases when registered were smalle 
than the increases and may have been 
influe nced by bite opening. 
re ed the strikingly like those of SNB. The only 
real difference was that the degree of 


increz ase of SN Po was : slightly 


Be fore the findings, he SB distance increase d in the 
majority of both boys and girls. The 
increase the boys ‘was greater than 

ster that in the girls, numerically and 
can be “difficult. This can be quantitatively. 

by the shadow of the erupting «6. ‘difference es between angular 

second molars. It would appear that and linear measurements of points 

error is definitely possible, but it. may and B respectively indicate a masking _ 
be tha this error is duplicated from of true events in the recordings of 
thus “minimizing ae It should be remembered that 
significance. WAG. A, SNB, and NAPo are influenced 
seeme though, that a trend was by growth activity at points other than 


‘palatal plane angle increased in the . NSGn increased in majority of 


majority of Klein’s cases and so also case 's, indicating the bite-opening pro- 


did ‘it here. Perhaps, as Klein spec pensities of the appliances. 


lated, cervical traction can alter the §. The mandibular plane. either 


~ basic maxillary : structure. vr Ov} creased or stayed the same in most of 
The small decrease in the angle in the boys whereas it te nded to <n cdhol 
six cases is not understandable on the in the majority of girls. | This may be- 
basis “of pres prev ious" findings and n may be another indication of greater growth 
due to error in tracing. forces in the male than in the female. 
9. The palatal plane in increased i in the 


of boys and girls. If 
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5 
crease was 1.76°. It di 
q girls 1° each. One gi 
— 
— 
ig 
— 
| 
4 
at _ tendency cases treated with full edge- discounted, this increase would be in- — 
appliances plus neckband appli- -dicative of a tendency for the neckband 


ina nat tur 


a 


of ry “cone er the 


patient. Not only are there differences 
between the sexes, but also, there a are 
wide individual variations : of growth 
_ activity related to age, of tissue _ 
sponses orthodontic: pressure and 
of individual patient cooperation in fol- 
lowing instructions. The fact that the 
majority of patient nts s respond i in one way 
in one area of measurement does not 
prognosticate like reaction in any other 


is presen nted with full 
recognition the above ‘facts, ; as 
record of changes in some patients to ae. 
one form of clinical management ~ 8. Lande, M. J 


‘Medical Art Square 
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praisal Of 
Appraisal OF Spee 


With Reference To 
Speech Improvem one’ x 


D.D.S. 


= 


a to ascertain in the relative 
effectiveness of the orthodontist in 


¢ College, | in devi is- 


and as crite for 
As this’ study took form, and all de fects _were noted and graded 
the predic- by each 


experiment. 

‘it was expanded to include 

‘tion of speech defects from models 

ap Oe the relation of the severity of 

the malocclusion to” the se severity of the 


spee ech defect, and the r "reappraisal 


the speech defect following all ortho- 

treatme nt with no speech cor-— 
rection. It i is, therefore, the purpose of 
this "paper to review the results of the 
= study and to present the re- 
sults of the reappraisal of the speech 
4 defec t followi ing all orthodontic treat- 
with reference to speech improve- 
nt. This is a report of a clinical study | 
“which was done with a limited popula- 


Our 1 me testing was bes 


to have the 
orthodontist rate the severity of 

malocclusion, the models. re 
examined by the speech Cue 
de ‘termine w hat de ntal sounds he w ould 


to. test sente nces 


me 

testing | were inde pendently 

h examiner. The above testing was 

_ done prior to orthodontic treatment. oo 

Of the te n subjects in the original 

four had marked mal- 

_ occlusions and two hed slight maloc- 

clusions. All subjects presented normal 

he ‘aring and _ intellige nce. Orthodontic 

‘correction was oriented toward 

fective structures for speech as well as 

_ tow ard the more traditional goals of the 

Pound‘ and others 


pointed out clearly the need for such 


and with the 1 h 
tion an with the r yurces that were ‘Te considerations. vial 


7 In the original study ten cases wee 


Bet The test sentences used in the original — 
study and in the are 


picked whic h be fore orthodontic treat- -ctly 


ment had various types of malocclusions 
and definite speech defects. The sample — 
is small, but both authors feel that these — 


ten cases at ¢ indicative » of what one can 


ad before the Angle Societ ty of Ortho-— 
dontis i, Washington, D. C., October, 1957. bo 


T ‘EST Sentences 


Post- dental (tongue a the 
teeth) 1 n,t, d, 5, sh, z, 
hy 
"55 n - Her name was Ann and she 


lived near 


Pa 


> 


Dental 
— 
ia 
7 preaict as aerective and the Or 
— 
| 
— 
= 
— 
— im 
— 
| = 


- counted the ns vent for the 
Ds took three for his sister, 
d- Donald did not rt hav e the doll ; 
or the dog, did have a an “by the the 
old radio. speech’ therapist in regard to 
ag r - Roy watched the rabbit run SS common dental ny 
a around the chair. sh, and ch. all” 
- The lad lit the and did dental sounds were considered our 
his school work. "percentage agreement was 
s - The six sisters in red dresses St. 3%, a figure which could ‘be 
sang school songs. expected as a result of the lack of 
sh - She washed the dishes and ‘i ' spe ech training on the part of the 
put them on the shelf at the shop. orthodontist, 
z - The he boys “were ; is no one- to- 
the zebra in the zoo. 
oth - Their father hi the and 
= set in the garage. er speech defect. This is in keeping 
The young girl was amused with ‘the findings of Kessler® 
the three yards of yellow yarn has” pointed out that many y 
which she found in the = gma dividuals with malocclusions have 
Lingua-Dental (tongue and teeth speech by virtue of 
sounds) (unvoiced) th their ability to compensate in pro- 


ed). ducing» sounds. he previous 


) - The thin thief works of and Fymbo* 


stole the three thimbles, bu but could view. | . For the “same 
‘find nothing else. reason models alone in judging 

th (voiced) - That lathe | be ‘longs: 

to my father and nt in accuracy the 

3. Labio-dental (lip t iction of faulty de ntal sounds. 

ad and coffee on the sofa, REFEREN ro 


Ld one for period of four years, eight: 
of the ten original subjects were avail- 
1 Post- ‘dental Coutiinations (tongue able and re- examined with the same 
| of anterior teeth, each sound speech “test stated above. view of 
is a combination Of two sounds) the fact that the speech -correctionist 
was a more ‘esitical judge than he 
ch - The teacher told the children orthodontist only his test results were 
to » chew the cherries carefully, ‘utilized. It was also thought that the 
j- Jack ate the ; jam and drank continuous contact with the subjects 
‘his orange juice. might cause an uninte “ntional and un- 
State ted very briefly the m major. -con- predictable on part | the 
fo follows: Conditions established for the re- 
The nature and history of the were as follows: 
were presented. the time of th test and 
The use of se  beginnin 7 orthodontic 
treatment public. school speech 
therapists an and parents 
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serve 


r 
. The speech re-test was c 


completed iB 
without reference to results normal 
of the test administered "years and now present excellent to good 
before. it can readily be predicted 
3. Prior tore all ‘orthodontic «that speech therapy should highly 


active and retentive. probably all noticeable errors 
Upon original examination all of the in the artic ulation: of the ema lining 


subjects presented highly noticeable de- faulty fricative dental sounds. 


_ fective speech. Of the sixteen dental — The following case, which is demon- | 
_ Sounds tested a mean of 6. 4 sounds . strated in Figure 1 left, was se ‘lected as a 
vere found defective for all ten sub- — an ex cample because of the severity of. bs 
jects, and a mean of 6.4 for the eight | the malocclusion and the various de natal : 
_ subject ts re ted. One subject” condit ions present w hich could contri- 
1ulty sounds in bute to defective spe “ech. 
orig test, whereas another sub-_ his subject was a female e 
ject had twelve faulty sound “cgaller years of age who had a very marked © 
he subjects are conside red, Class I malocclusion. case presen 
one finds that all dental sounds ‘the following dental conditions| per- 
oe faulty, but that errors tended to con- taining to speech: 1) high palate, 2) — 
« 


centrate on the dental fricatives, s, narrow maxillary width due to crossbite 


shy ch, th. on the right side, >) severe maxillary 


the second the same con- anterior rotations, maxillary anterior 
_ centration of errors in a milder degree — spaces, 5) thick maxillary anterior al- 
occurred in these fricatives with fewer veolar ridge, and 6) a . mild maxillary 

errors in the other dental sounds. Care- . protrusion. About the only, dental con- 


oo study of the final casts indicated dition missing was an openbite and in — 
Ww, any, residual organic and struc- this case the bite is slight! y closed 
“reasons” for residual | de fective The treatment of this case involve 
ounds. If the speech therapist had the extraction of the four permane nt 
— judged — faulty sounds from the casts first bicuspids and the placement of iv 
alone, as he did in the first fer edgewise | bands on all mandibular and 
xillary teeth including second molars 


icted a as faulty. treatment with a series of arch- 


Despite residual errors in all cases wires and the employment of elastics 

the ment in took a pe ‘riod of ‘ly twent 

correction faulty sounds dropped from Hawley with a 


for cight cases snd six- retention ‘eighteen 
teen sounds tested a mean of 6.4 sounds — during which the maxillary re-_ 
found defe ctive | bef fore — tainer was worn for 
sounds was found “faulty four "years subject was continued 
later when re-tested using the r observ vation re tention 
test 
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ech Defects 
tion, as 
of subjects p 


Fig. 1 Left, before treatment with defective sounds f¢, d, % 6 & ah zh, th, ch , and j. 


Right, following treatment with residual defective sounds s, z, and th. The high palate is — 
still present and a mild overbite; these two factors could cause residual speech errors in 
that the combination of the two could affect correct tongue placement for maximum 
results. Slight maxillary anterior spaces not shown in the photographs are contributin 


factors, 
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rent and a re- re-study of provement resulting, part, 


years later following “all from orthodontic correction. 
orthodontic correction, the conclusions In conside ‘ring testing and evalu- 
stated below appear tenable: of de it must be 
Orthodontic treatment without simple and require little t time, as speech 
Speech correction reduced the is only a small part of an 
number faulty ‘sounds ‘diagnosis. Such testing by the 
dontist has been shown to be valid sod Fs 
were inte and can be done by simple test sentences 
aormel oF se elected from suc ich sentences 
2.1 Jespite orthodontic 
residual speech errors were » observ. 
ed in the highly noticeable frica- to confirm the pater nt hen a 
tives s, sh, zh, and th, but to speech di de fect or not. 
le sser de ‘gree both qualitatively “next is to the 
and quantitatively. Other dental general development of speech. This 
: sounds had improved to the point can be stated simply that speech sounds, — 
where errors were not dete ctable. exce the very simple vowels, develop 
careful study of the final casts normal child gradually and pro- 
indicate’ few, if any, reasons for eal ressively until the seventh year and 
these er wut and point to the need — that most, if not all, of the sounds will ; : 
for speec ech therapy with an op- - be ‘articulated “correctly. Speech | is a 
timistic view for poe ct or ne ar learned process, and a child will assume 
the speech standards that exist in his = 


Generally speaking, this study sup- environment. One simple way of grad- 


ports. the view that improved ing the difficulty y of speech ‘sounds 
structural factors pre dict i improv shown by Wellman®, Case, Mengert 
me nts i in speec h and Bradbury, in which they conside red 
errors that can be & reduced or) the age at which the sounds i in 1 question vanes 
eliminated | through speech ther- are made correctly by 75° of the chil- on 


dren tested. The following is their 


Pr ren reference table for dental sounds adapt- 
ed from Speec Sounds of Young Chil- 


AN ORTHODONTIC Orrick 
- Using this study in conjunction with 715% at 2 years of age - n, t, 
of Brugger eman' and ‘others, 15% at 3 years age 
ve believe there are definite applica- oy 3.75% at 4 years of age - Uv, 
tions of speech esting and recommend -y (you), ch, 
the se can be followed i in the ortho- at 3 t 
dontist’s office. These re “comme -ndations ed) 
discussed with the parents: Perfection’ in t their ‘production for 
Testing and evaluation of children need not be expected 
_ fective sounds by use of test sen- until about their seventh birthday. The 
Beer tences previously outlined. ae: parents should now have an idea on 
General | develo ment of eech how s eech sounds develo and why 
7 P pe P P 
sounds, especially dental” their child of six to eight years with | 
sounds. ‘Spaces or unerupted laterals should hiss 


anomalies associated with wh hen making an s sound. four 
ech defects, and aimeaeaes im- inds are e all friction s 
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_ The next step which should be dis- is completed or well under way. Like- 
cussed is that of the dental anomalies wise, defective. ‘speech can be a factor 
: which are associated with speech de- as to the time to institute orthodontic | 
fects. For purpose, the graduate treatment in order that the child may 
wie thesis of Bruggeman!’ was used, utilizing a better mechanism with 
only the results of the female whic h ‘to the dental sounds. 
because females are able to produce ‘The recognition of speech defects is 
better speech where the abnormal oc- another service that orthodontists can 
clusion is the Same ender their patie nts in 
the deciding factor in 
“pe cted to be found faulty are listed with determination when to start treat-— 
each der ment. 1 1 
y especially 4, on, are factors “a exvers can 
High palate — — - de ntal sounds of learning, 
and Therefore, ‘the orthodontist’s respon- 
idth of — dental sounds s, z, = to disorders is 
Ope n bite dental sounds 
“Degree ‘of Protrusion — dental production articulation of speech 


sounds 5, sh, z, zh sounds, Second, it is his r re esponsibility 


other friction sounds and, occasion- the oral structure in the most 
ally, other dental sounds. 
Thickness of alveolar ridge in upper 
anterior region dental sounds 
sh, z, the friction sounds. 
Severity of rotated teeth — same as 
. Bruggeman man, Carl F.: A Study 
Th he orthodontist is now in a position: 


oe Relation of Malocelusion of Teeth and 
to point out what dental conditions sie Oral Deformities to Articulatory Defects 


thesis, University of Iowa 
a _ contribute to the child’s s speech: de ‘fect. . Fymbo, Floyd H.: The Relation of M: _ 


As pi prev iously. shown, a child or pe bt occlusion of the Teeth to Defects of 


has the ability to compensate for de- Speech, Speech, 04-216, 


1936. 
fective structure in the production of a a Sey : The Speech of 


sound, and for this reason one cannot bg Pa itients, Dental 
ound, Earl: Esthetie De and 
_ will cause a definite speech defect. Such a a ‘Their Phonetic Value, J. of Prosthe tie 
de ntal conditions can only be a guide 111, 1951 
ae ; < athbone, John 8. ppraisal o peech 
in the he consideration of any Defects in Dental Anomalies, The . Angle 


After consideration of all ‘these face 6. Wellman, B. L. Case, I. M.; Mengert, 

‘I. G.; Bradbury, D. E.: Speech Sounds 
Children, published by the 
a factor i in defective University of Towa, Towa City, 1931. ae 
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He Paskow, D.D. S. 
Pe, 


C II, 


lusion. 


‘lass II, Division 2 with a missing 
per right central incisor. All remaining 


removal of the maxillary left 


en exce ption of third molars. Space isor is indicated, followed. by 


c losu ure is obvious with mesial migration 


“Ke of all teeth anterior of the maxillary 
first premolars. The left central 
cisor appears directly in the 

of the face. Occlusion of the 


His" TORY 
‘The 


ent was fi 

ights years and six Aires She favored 

right side in masticating and a 
possible lip-| biting habit present. 
Questioning ‘revealed the following: a 
fall at age three was responsible for 
the loss of the right 


irst seen at age inc isors. The lingual cusps of the 
‘maxillary first premolars can be re- 


to resemble car 


at seven are sntly fective, 
after. The case originally prese nted it- 
self as” C II, Division with 
however, as 
1ed, the proc ‘umbent anteriors 
“apparen were linguoverted by normal 
tog tip pressure. . The patient was observed 
every six ‘months or so until July, 1955, 
at which time a complete c case analysis 
was made. 


EtTIOLoGy 


The hereditary aspect of this case 
be considered of etiologic sig- 

nificance, ordinarily producing a Cc ‘lass occlusion equilibrated. 


PROGRESS 


and it too was lost due to trauma soon 
vas | aum: L 


erry ‘of the roots of the lateral in- rt, 

 cisors w hile moving them nto closer 
approximation. Adjustment of buccal 
ne inte rdigitation into a completely — 
rel: lationship is needed. W hen n align. 
"ment i is comple ted, the ‘maxillary. 
canines can be shaped to rese -mble 

aterals, and the true laterals jacke 


crowned to resemble maxillary —- 
om 


lary left ce central i incisor, edgewi ise breil 
placed on the maxillary lateral 
incisors, canines, first. premolars and 
os first molars. By gentle pressure of intra- a 
maxillary from the to right 


ed by m 


the 


‘posterior segments: 
archwires were placed beginning with — 
an .014 and ending with an .021 by | 
with vertical and tie- backs 
inc orporate 
A retaining appliance of the remov- | wo 
able Haw ley type was to be. placed im- : 
mediately following therapy. Jacket-— 
‘crow were to be prepared 

‘cemented soon after, and 


the case’s 
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— ary Mas produced from two to 


Fig. 1 Left, intraoral photographs taken prior to treatment. Note missing maxillary right 

central incisor and Class II tendency of posteriors. Right, intraoral photographs made one _ 
year out of retention with jacket crowns on laterals to resemble centrals and equilibrated | 

canines resembling lateral incisors, 
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Packew 


wee ck intervals following 
ment. Cooperati in wearing but one 
intramaxillary elastics was good. wed An at treating 
giene was excellent. Bands were first this case without any extractions (as — 
“cemented in a August, 1955; the edge- a Class II, Div. 1 or 2 case with head» 
‘din January, cap or intermaxillary elastics) un- 
1956. Bands were removed in Septem- doubtedly: would have taken much 
ber, 1956 and the occlusion retained. | longer and would have required a re- © 
he retaine r was worn while movable and later a fixed restoration. 
family denti ntist prepared the | Extraction of maxillary (and m nandib- 
‘crowns, but was discarded immediately — ular) p premolars was also considered, — 
following crown cementation. In _ but treatme nt would have been more 4 

December, 1956, the was complex _X- -rays taken following treat- 

‘and final recor ds taken. men nt revealed improved root 

{ONCLUSIONS ism of lateral i incisors a and little, ‘if any, 

cosme cs ‘is noted, a widen has been pe Ac -knowledgemen nt for the cooperation and a 
= and enteel t incisors have been « treatment, planning as well as the excellent 


_ restorative dentistry must be given Dr. W. i 


“replaced”. Functional improvement Jordan of Cranford, N.J. 


noted in the posterior segments by 
celle nt inte rdigitation, but of a Class 1139 East Jer rsey Street 
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The Angle ( Orthodon tist 
Instructions to Contributors ; 
_ The author should submit the original typed copy of the manuscript, — -_ 
double- “spaced on bond paper. The author’s name and city of residence should | a) 


the end of the article. 


Do not use symbols to indicate teeth; i in tables teeth may ‘may be design: 


i - 1 or L-6, but in the text names of teeth should be fully written = 


Line drawings should be prepared in India ink on white stock; the width| 
7 of lines and the size of lettering should take into account the fact that — 
illustrations are reduced in size in the engraving process. Photographs should 
be sharp, glossy prints of adequate size, unmounted and kept separate from the 
text. At the discretion of the editor, illustrations will be reproduced either as 
single column cuts of approximately 244 inches in width, or as double column — 
cuts of 434 inches i in width, The height of the cut may vary, but contributors _ 
keep in that proportionate reduction or enlargement | of illus-— 


trations affects all dimensions, and that arrangement of material should be 


such that awkward proportions are avoided and no loss of clarity results. __ 


The Frankfort | plane should appear in cephalometric. tracings, and wherev er 
possible should provide the basis of orientation of illustrative matter portraying — 
the face, whether it be films, tracings or facial photographs. ee 


Extraneous details should be eliminated from in order 


to keep the salient portions of the cut as large as possible, i.e., the cranial 
outline should be eliminated from cephalometric tracings unless its. ommission 


would be detrimental to the sense of the article, photographs of | patients - 
should be cropped closely, and photographs of models should be separated 
by a minimal amount of empty space. Illustrations will be returned to ann 


for rev rev ision when they do not comply with these | specifications. eae 
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